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CALCUTTA, 









The early history of operations for cataract is shrouded in mystery. 
Many an ophthalmologist has attempted to trace it, but so far the 
subject has remained unsolved and the account incomplete and uncon- 
nected. Consequently, the chapter on the history of operations for 
cataract is uninteresting and unconvincing. Nor has the date of the 
inauguration of such surgical procedures been traced much earlier than 
the era of Christ. Permit me, then, to unveil the records of the pre- 
historic age. 

Before 1745 A. D., whine Daviel devised the capsulotomy method 
of cataract extraction, couching was practiced throughout Europe and 
Asia. Indeed, the history of operations for cataract before 1745 A. D. 
is equivalent to the history of couching. 

Col. Henry Smith, in his famous book entitled “The Treatment of 
Cataract,” + began the chapter on couching with admirable insight. His 
views are worth quoting. Smith wrote: 










. . . Lens couching has been practiced in the East from time immemorial. It is the 
parent of all modern operations on cataract, and, alone deserves the name “classi- 
cal.” History no more relates its origin than that of the practice which was 
the parent of all modern vaccination, the inoculation of a healthy individual with 
the juice from the pustule of a smallpox patient, with the object of provoking a 
mild attack of the disease, which would give subsequent immunity to it. Both 
were important observations in their time. Both were given by the East to the 
West. 










But is it really true that couching had its origin in the East? If so, 
in what country of the East? If history does not relate its origin, how 
near to its origin does it come? Is there any authentic record of its 
origin or of what may be reasonably taken as such? Yes. 

The first authentic record of an operation for cataract can be traced 
to about 1000 B. C. This record has been handed down in complete 














1. Smith, H.: Treatment of Catardct, ed. 2, Calcutta, Butterworth & Co., 
Ltd., 1928. 
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form in “Susruta Sanhita,”? which is a treatise on surgery, written 
by Susruta, a great surgeon of ancient India. It has been ascertained 
that Susruta practiced and taught his method for the surgical treatment 
of cataract sometime between 750 and 1500 B. C. As there is a dif- 
ference of opinion as to the exact date that Susruta first performed his 
operation, I may be excused if I agree with those historians who put it 
about 1000 B. C. In chapter 17 of volume 7 of “Susruta Sanhita,” 
Susruta beautifully described the varieties of cataract and the technic 
of the depression method of couching by the anterior route. Susruta’s 
description of the postoperative treatment is admirable. I have no 
doubt that my translation of this description will be read with pleasure 
by modern ophthalmologists. 

The next question that will naturally be asked is: “Why has ‘Susruta 
Sanhita’ so long remained a sealed book to modern ophthalmologists 
and research workers?” ‘The reason is that it is written in Sanskrit, a 
difficult classical language to study and a more difficult language to 
translate properly. 

Another question that arises is whether Susruta was the originator 
of couching. In the absence of any record earlier than “Susruta 
Sanhita,” I should call Susruta “The Father of Cataract Operations.” 
It is possible that he had forefathers at the dawn of civilization in 
Hindustan, but I have not yet discovered any authentic record of them. 

I shall present an English translation, rendered by myself, from 
“Susruta Sanhita,” of the description of Susruta’s original operation, 
the depression method of couching by the anterior route. I hope that it 
will be of interest not only to antiquarians and research workers but to 
all inquisitive ophthalmologists. Susruta’s original writings are not to 
be relegated to the curios of by-gone ages, because they are instructive 
in more ways than one. 

Indeed, it will be found that Susruta was a potential force in the 
development of operation for cataract and that even to this day surgeons 
are subconsciously influenced by him. It will be found that many a 
Susrutian custom which is unwittingly followed today, but which has 
lost its significance, should be discontinued; on the other hand, many a 
time-honored precaution of Susruta which is neglected may be profitably 
followed even now. 

It is well known that in the preanesthetic and preantiseptic days 
open operations for cataract such as are practiced at present were 
followed by disastrous results. Hence, couching was the only method 
practicable and in the Susrutian age it gave the best results. One 
should never look down on the great ophthalmic surgeon who was 
the first to institute surgical treatment for cataract as a coucher. Indeed, 
it will be evident from his writings that he was fully aware of the after- 


2. Susruta Sanhita (dated 1000 B. C.), vol. 7, chap. 17, verses 57 to 73. 
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effects and shortcomings of couching, but he was handicapped for want 
of anesthetics and antiseptics. Nor can the results of Susruta’s couch- 
ing operation be evaluated by the results of couching at the hands of 
the quack couchers of Europe, known as charlatans, and those of India, 
known as rowals. 

Would it be justifiable to look down on Smith or on Barraquer or 
on Knapp because of the bad results obtained at the hands of quacks 
with Smith’s pressure method or with Barraquer’s suction method or 
with Knapp’s method, i. e., traction by forceps combined with the 
pressure method? Can the quacks succeed any better with any of 
these methods than with Susruta’s method? Certainly not. Would 
any one expect a quack to score a percentage of success with any of 
these methods that approaches the percentage of success attained by 
the originator with his own method? Certainly not. The results of 
operation by Smith’s method in the hands of Smith, of Barraquer’s 
method in the hands of Barraquer or of Knapp’s method in the hands 
of Knapp are admirable indeed. To condemn these pioneers on the 
basis of bad results with their operative technics in the hands of a 
quack is a proposition which is self condemned. Indeed, those who 
invent new methods are geniuses and great masters of their art. 
Similarly, Susruta was a surgical genius and a great master who initiated 
and taught an operation for cataract at the dawn of civilization. His 
abilities must not be gaged by the abilities of quacks. That would be 
most unjustifiable, would it not? 

One should, then, judge Susruta’s observations on cataract, his 
operation and his postoperative treatment with an open mind and 
with judiciousness necessary to arrive at an unbiased judgment. It will 
be found that Susruta’s observations will stand the acid test of modern 
science to the very letter. If that is so, then one should give to Caesar 
what is Caesar’s. 

Susruta began his chapter on cataract with the cause and varieties 
of cataract. He advocated no medicinal treatment. His treatment 
consisted in couching the cataractous lens when it was mature. Unripe 
cataracts, according to him, are unfit for couching. Susruta described 
the technic of couching in detail and formulated the routine postoperative 
treatment. He concluded by noting the contraindications for couching. 

The cause of cataract formation, according to Susruta, is opacity 
of the lens, consequent on the derangement of intraocular lymph. 
Susruta divided cataracts into several varieties. He wrote: 





The cataract may be semilunar or crescent shaped. It may look like a drop 
of sweat or muddy water through the pupil. 

The cataract may be stationary. It may be hard and shaped like the “masur” 
lentil. [Ervum lens (linn) leguminosz is a biconvex lens-shaped lentil of the size of 
a mature hard cataract. It is reddish and has a capsule-like epicarp.] It may 
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also be irregular in shape. The opacity may be centrally located, or it may be 
at the cortex, with a clear center. 

The cataract may be of various colors. It may be white and pearl shaped 
and shining or glistening. 


The cataract may be of a greenish or bluish color or of a reddish or brownish 
color. 


The technic of Susruta’s depression method of couching by the 
anterior route, translated by me from the original Sanskrit,* follows: 


The operation of couching should be performed in a season which is neither 
very hot nor very cold. 

On the days previous to the operation, the patient should take nonstimulating 
food and drink. On the day of the operation he should have a cool temper and 
an undisturbed mind. : 

The patient should sit on an especially constructed chair with his head and 
limbs fixed by a special contrivance. He should look equably at his nose, without 
moving the eye in any other direction, and continue to look uniformly in the 
same way during the operation. 

The surgeon should open the patient’s eye completely and keep the lids 
in the same condition during the operation. He should select the point of punc- 
ture just outside the junction of the black and white outlines of the eye. The 
point should be in the line dividing the white portion equally into an upper 
and a lower segment. It should be a little on the temporal side but not much 
outside the junction of the black and white outlines. The point of puncture 
should not be over the plexus of blood vessels. The Jabamukhi Salaka [literally, 
the curved barley-tipped needle], i. e., a curved needle, the tip of which is shaped 
like a barley corn tapering in a point, is the only instrument required for the 
operation [Mookerji, diagram of Jabamukhi Salaka *]. 

The Jabamukhi Salaka, i. e., the curved barley-tipped needle, should be held 
between the thumb and index and middle fingers of the surgeon. He should 
hold the curved barley-tipped needle in his right hand if the left eye is to be 
operated on and in his left hand if the right eye is to be operated on. 

The needle should be held carefully, but confidently, with the fingers con- 
tracted and steady. The puncture should be made in the right place, already 
indicated, and in a horizontal direction. The hand should be steadied by placing 
it in a position of rest while the needle penetrates the coats of the eye. As soon 
as the puncture is made, there is a sound. A drop of aqueous humor may come 
through the point of the puncture. After the puncture, the milk of a nursing 
mother should be sprinkled into the conjunctival sac. 


The action of mother’s milk has been fully discussed in an article 
entitled “Melaena Neonatorum.”* It points out that mother’s milk is 
an excellent hemostatic in cases of this condition. In vitro, the accelera- 
tion of the coagulation time from five to ten minutes to from one-half 
to one minute can be easily demonstrated. In vivo, the clotting of blood 
occurs by direct contact of the coagulating substances present in the 


3. SuSruta Sanhita,? verses 59 to 73. 

4. Mookerji, G.: . Surgical Instruments of the Hindus, Calcutta, Calcutta 
University, 1914. 

5. Melaena neonatorum, Klin. Wchnschr. 1936. 
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cream of mother’s milk with the bleeding tissue. Solo has arrested 
hemorrhage following the extraction of teeth and in persons with 
hemophilia and with thrombopenia by the application of pieces of gauze 
soaked in mother’s milk. 

Melena neonatorum has been successfully arrested by feeding the 
newborn baby with the milk of some other woman than its mother who 
has been nursing a child for more than a fortnight. The hemostatic 
properties of the milk of the baby’s own mother do not develop until 
after the first fortnight of suckling.® 

Today epinephrine is used for cataract operations in place of the 
mother’s milk of the pre-epinephrine days. 

Susruta continued : 


The Jabamukhi Salaka, i. e., the curved barley-tipped needle, should then be 
carefully steered into the natural aperture of the pupil, neither upward, downward 
nor sideways. The point of the needle should be properly placed on the cataract. 
The cataract should then be scribed and scribbled by the point of the curved 
barley-tipped needle. The attachment of the cataract is thus loosened as much 
as is required. 








SuSruta’s barley-tipped needle, the Jabamukhi Salaka. 


The nose of the patient is now closed. The patient is asked to sniff and 
snore and draw in phlegm from the nasal sinuses into his throat, while his nose 
is held and the nostrils are thus kept closed. During this time the surgeon 
lances the cataract and pushes it toward the nose as well as downward with the 
tip of the needle until the cataract is dislocated and slipped out of the field of 
vision. This maneuver should be continued with gentle care and without violence 
till the area of vision is cleared of the cataractous obstruction. 

Then the needle is slowly and carefully withdrawn. The patient at once 
regains clear eyesight, as the sun shines after the sky is clear of the clouds. 
When objects are seen in their true colors, the eye should be besmeared with 
boiled butter and bandaged with a cloth all around the head. 

Then the patient should be laid on his bed, calmly and eumactolles. in a 
room without disturbance. He should remain absolutely quiet in his bed and 
should not cough, sneeze, spit, eructate, move or sit up for a few days. He should 
make it a rule to drink fresh milk for some days regularly, which will be good 
for his eyes. 

Three days after the operation the eye should be washed with a lotion of 
boiled myrobalan and should be rebandaged after boiled butter is applied. The 
eye should be regularly dressed every three days as before. 

The patient should continue to rest and to take milk for ten days. The 
bandages should be removed after ten days. Soft rice meal and semisolid food 
should then be taken for a few days with fresh milk and other liquids. 


6. Rao, T. D. H.: Melaena Neonatorum Checked by Mother’s Milk, Burma M. 
Times 17:20 (Feb.) 1937. 
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Susruta, in emphasizing caution and carefulness, wrote: 


The surgeon should not operate on a patient who had previously suffered 
from some inflammatory disease of the eye or on a patient who is unfit for 
venesection owing to hemorrhagic tendency or diseased blood vessels. 

The surgeon should not puncture the ciliary plexus of blood vessels, nor should 
he puncture the blue iris. During the operation if the ciliary blood vessels or the 
ciliary body or the iris is punctured, the eye will be filled with blood. In such 
a case the milk of a nursing mother should be sprinkled into the conjunctiva . 
and boiled butter applied, and the eye should be bandaged. 

After the operation the patient who is cured actually gets new eyesight, and 
consequently he or she should not look toward strong light, blazing and powerful 
light, focused or reflected light or the sun for some weeks. 

If the surgeon operates on an unripe cataract, it may not be dislocated, because 
a solid obstruction is not encountered with the tip of the needle. Even if the 
cataract is scribbled or scarified or scratched by the point of the needle, the 
cataract may not be properly dislocated and removed. The cataract may only be 
punctured by the point of the needle and partially moved or subluxated. In such 
a case the cataract forms again and becomes more thick and opaque afterward 
and obstructs eyesight as before. Moreover, the after-cataract may even become 
red, inflamed and painful and therefore worse than before. Hence, the couching 
of a cataract should be done when it is mature. The most suitable ones are 
the pearl-shaped shining white cataracts. 

As regards operation for hard cataract, when the cataract has become very 
hard, like a “masur’’ lentil, and its capsule very thick and so large as to cover 
the whole field of vision, the surgeon will be successful. The cataract can be 
dislocated and removed from the field of vision by the tip of the needle, as a 
cloud is removed by the wind. It may be couched by pushing with the tip of the 
needle, by turning the tip of the needle and by moving the cataract from side to 
side with the point of the needle. But after a long time the cataractous mass may 
float again and obstruct sight. 


These observations of SuSruta are correct. Couching is unsuitable 
for the unripe cataract but most suitable for the soft mature and the 
hypermature morgagnian cataract—the pearl-shaped shining or glisten- 
ing variety of Susruta. 

Though the immediate results of couching in cases of hard mature 
and of hypermature cataract with a large nucleus are successful, after 
a few years the cataract floats forward into the aqueous and obstructs 
sight. 

In this connection, the observations of Smith, who made a special 
study of the results of couching and followed up hundreds of patients 
for many years on whom couching was done by quack couchers of the 
Punjab, will testify to the accuracy of Susruta’s remarks. 

Smith observed that soon after the couching of a mature soft cataract 
with a small nucleus and much cortical matter or of a morgagnian 
cataract the soft fluid content of the lens was rapidly absorbed by the 
vitreous and only the small nucleus within the shrunken capsule remained 
embedded in the vitreous. Good vision remained for as long as seven 
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years with a diminished visual field. When a hard cataract with a large 
nucleus was subjected to couching there was seldom useful vision for 
more than three years. Simple progressive atrophy of the optic nerve 
spread from the periphery toward the macula, or the large lens some 
time after floated up and obstructed vision.’ 

The foregoing translations describe the depression method of couch- 
ing by the anterior route, as recorded in “Susruta Sanhita.” Susruta 
invented and taught couching sometime about 1000 B. C. 

Enough material can be found to trace the path of the progress of 
operations for cataract through Arabia, Bagdad, Egypt, Alexandria, 
Babylon, Jerusalem, Athens and Rome to other countries of Europe. 
As is usual, every expert surgeon modified the original technic of 
Susruta according to his skill, knowledge and experience from time to 
time. 

Philoxenes, a renowned Egyptian surgeon of Alexandria, who lived 
and practiced couching about 300 B. C., is referred to by Celsus.* There 
were also surgeons in Babylon, Arabia, Jerusalem and Athens who 
practiced couching at that time. 

Then Celsus, of Rome, in 10 A. D., made a radical change by intro- 
ducing the reclination method of couching by the posterior route. 

The following description is that of the operative procedure of 
couching as introduced by Celsus.°® 

The patient should be placed on a light and nonstimulating diet. 
When the operation is to be performed he is seated in front of the 
operator, facing the light. The surgeon sits on a higher seat, while an 
assistant fixes the head of the patient. The sound eye should be 
bandaged with a woolen bandage. The couching needle is held with the 
right hand for operation on the left eye and with the left hand for 
operation on the right eye. 

The needle punctures the sclera on the temporal side at a distance 
from the corneal circumference. The needle is passed through the 
vitreous toward the middle of the cataract till it comes in contact with 
or punctures the cataract on its posterior side. Then the needle is 
turned so as to move the cataract till the zonule is ruptured. After 
rupture of the zonule, the point of the needle is directed downward, 
so as to remove the cataract below the region of the pupil. The cataract 
is pressed deep into the lower part of the orbit. After the operation 
the eye is bandaged with a woolen bandage. 


7. Smith,! p. 205. 

8. Celsus, A. C.: Of Medicine, translated by J. Greive, London, D. Wilson 
and T. Durham, 1756. 

9. Celsus, cited by Adams, W.: A Practical Inquiry into the Causes of the 
Frequent Failure of the Operations of Depression and of the Extraction of 
Cataract, London, Baldwin, Cradock & Joy, 1817; footnote 8. 
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The Grecian surgeon, Galen (second century A. D.), also modified 
the technic of couching as he found convenient. 

MacKenzie,’® in his “Practical Treatise on Diseases of the Eye,” 
described the technics of both the depression and the reclination method 
of couching, as performed by charlatans, rowals, mals, sattyas or vaidyas. 
Elliot," Maynard,!* Smith ** and Drake-Brockman ** have also recorded 
the methods and statistics of the results of couching by these quack 
couchers, who were ignorant of the anatomy of the eye and of surgical 
technic and had never heard of the names of SuSruta and Celsus. The 
technic of the two great pioneers in the field of the operative treatment 
of cataract have degenerated in the hands of these quacks. Moreover, 
they had no idea of cleanliness and of the postoperative treatment 
formulated by Susruta. Consequently, the results of couching in the 
hands of these quacks were not only miserable but often disastrous. 
MacKenzie, Elliot, Maynard, Smith and Drake-Brockman and other 
great surgeons have done the greatest service to suffering humanity by 
exposing these quacks and by declaring a crusade against quackery in 
operations for cataract. I think that all ophthalmologists should join 
in such a crusade today. 

With Celsus’ reclination method of couching by the posterior route 
the needle is inserted into the temporal side of the sclerotic, beyond and 
behind the danger zone of the ciliary body, i. e., about from 8 to 10 mm. 
outside the limbus. The needle is carefully pushed through the vitreous 
gel till it reaches and punctures the cataractous lens at its posterior 
aspect, and it is then skilfully turned so as to dislocate the cataract. 
The dislocated cataract is gently pushed downward and toward the nasal 
side, away from the field of vision, deep into the vitreous. If it is 
pushed forward, the lens will slip into the anterior chamber. This is 
to be carefully avoided. 

With this method, the vitreous gel is unavoidably ploughed and 
damaged by the turns and maneuvers of the needle which are done to 
(lislocate the lens and to lodge the cataract deep into the lower nasal 
region of the vitreous chamber. Consequently, the results of couching 
by the reclination method were not as good as those of couching by the 
depression method. 


10. MacKenzie, W.: A Practical Treatise on the Diseases of the Eye, Phila- 
delphia, Blanchard & Lea, 1855. 

11. Elliot, R. H.: The Operation of Couching as Practiced in Southern 
India, Ophth. Rev. 31:259, 1912; The Indian Operation of Couching for Cataract, 
London, H. K. Lewis & Co., Ltd., 1917. 

12. Maynard, F. P.: After-Results of Sixty-Three Operations for Depression 
of the Lens Performed by Indian Cataract Pickers, Ophth, Rev. 22:91, 1903. 

13. Smith, H.: Cataract Couching, Tr. Ophth. Soc. U. Kingdom 24:264, 1904. 

14. Drake-Brockman, H. E.: The Indian Oculist and His Instruments, Tr. 
Ophth. Soc. U. Kingdom 15:249, 1895. 
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Bagbhat (225-300 A. D.), professor of surgery in Taxila University 
in ancient India, therefore revived the depression method by the 
anterior route with some modifications. He recorded his method of 
couching in his book on surgery entitled “Astanga Hriday.” A literal 
translation, made by me from the original Sanskrit, will be of interest 
to the readers. | 

The technic of Bagbhat’s couching method follows: 


In good season, in the morning after sunrise, and after regulated proper diet 
on the previous days and proper cleansing of the patient, of the surgeon also, 
the operation of couching of the cataractous lens should be performed. The 
patient should be seated conveniently and immovably before the surgeon. The 
surgeon should take his place on a seat as high as his knee. The patient’s head 
should be properly held, and his eyelids should be retracted by the thumb and 
fingers of an assistant. The eye should be warmed by the breath of the mouth. 
The patient should look at his own nose, while his head is held immovably. 

The needle should be held by the surgeon between the thumb and the middle 
and index fingers of the right hand in case of operation on the left eye and of 
the left hand in case of operation on the right eye. 

The needle should puncture the sclerotic on the temporal side, just outside 
the black border of the eye. It should then be steered from the side into the 
natural aperture of the pupil. The cataract is moved by the needle and dislocated 
and gradually pushed aside by the tip of the needle. 

When the puncture of the coats of the eye is properly done, there is‘a sound. 
Mother’s milk should be put into the conjunctiva, in order to soothe the eye and 
prevent bleeding. 

When the needle is properly passed through the natural aperture of the pupil 
there is no obstruction. When the cataract is reached, an obstruction will be felt. 
The cataract should be scribbled and stretched round and round with the point of 
the needle till it is dislocated, and then it should be gently pushed toward the 
nose. Mother’s milk is sprinkled into the eye until the cataract is dislocated 
and dislodged out of the field of vision. The barley-tipped needle should then be 
gently taken out of the eye. The vision becomes clear at once. 

The eye should be properly bandaged, after being covered by a piece of 
cotton lint soaked in boiled butter. 

If one eye is operated on, the patient should be made to lie on the opposite 
side. If both of the eyes are operated on at one sitting, the patient should be 
made to lie on his back. The patient should lie absolutely calm and quiet and 
should not move his head. He should fast for one day. He should not sneeze, 
cough, eructate, spit or drink anything for one day. 

The patient should not lie face downward and should not bathe, brush his teeth 
or eat solid food for seven days. He should drink only bland liquids and enough 
fresh milk for seven days. 

The eye should be opened after three days and washed with a lotion of boiled 
antiphlogistic drugs. 

If all goes well, the bandages can be removed after seven days. However, 
although the eye is kept open, the patient should not look toward fine things 
or look at a glare or strong light suddenly but should wait till the normal 
condition of the eye returns. 


15. Bagbhat: Astanga Hriday, Calcutta, B. L. Sen, 300 A. D., verses 9 to 17. 
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But if the patient has misbehaved during the operation or showed temper or 
rubbed his eye or has misbehaved in any other way during the postoperative period 
of one week, or if there has been any rough handling during the operation or an 
incorrect puncture has been done, or if the condition of the eye was not favorable 
for the operation, then the patient must undergo a longer period of restraint, and 
the eye should be kept properly bandaged during this period. After the period 
of restraint, the use of milk and nonstimulating diet should be continued for 
some time. 


Bagbhat divided cataracts into the following varieties: 


A cataract may be white, black or shining white, like bellmetal. It may be of a 
greenish yellow hue, like the color of a parrot, or of a brownish or a reddish 
color. It may be crescent shaped, semilunar or full moon shaped. The contents 
may be like milk or butter or sugar candy. A cataract may be hard and its capsule 
thick. 


Concerning the cataracts fit for operation, he stated: 


An uncomplicated ripe cataract which is not associated with inflammation of 
the surrounding tissues, pain or redness or pus formation in the eyes is fit for 
couching. 


Bagbhat gave the following contraindications for couching: 


Couching of a complicated cataract will cause intense pain, and vision will be 
ultimately lost. The eye will soon be filled with pus, and there will be other 
difficulties. Therefore, do not operate on patients with otitis or otorrhea or on 
patients with pain and inflammation in the eye. Do not operate on patients who 
are very nervous or mentally deficient, who suffer from dyspepsia and vomiting, 
who have very irregular habits, who suffer from cough and diseases of the naso- 
pharyngeal and respiratory tracts or who are unfit for venesection. 


The Caliphs of Bagdad ordered that “Susruta Sanhita” and “Astanga 
Hriday” be translated into Arabic. Learned men of Arabia and India 
were called to Bagdad to consult and prepare correct translations of 
these great works. It took many years to complete them, and it was 
in the beginning of the eighth century A. D. before the translations 
were ready. The translated works were named “Ketab-a-Susrud,” i. e., 
“Book of Susruta,” and “Sindhi-Sar,” i. e., “Surgery by Sindhi.” 
Bagbhat’s surname was Sindhi, as he was an inhabitant of the province 
of Sind, in India. 

The translation of these works gave a great impetus to the depression 
method of couching by the anterior route in Arabia as well as in the 
neighboring countries. Many Arabian surgeons won great renown in 
the field of cataract operation. Arabian surgeons of the eighth century 
A. D. practiced couching extensively and introduced certain modifi- 
cations of Susruta’s technic. They made a small incision at about the 
limbus with a knife and used a blunt needle for dislocation of the cata- 
ract if it was hard. But if the cataract was of the soft variety, they 
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introduced a small tube through the incision into the anterior chamber 

and then into the cataract and sucked out the fluid cortical matter. 
Rhazes (850-932 A. D.), an Arabian surgeon who won great renown 

in couching, in his writings quoted from Ketab-a-Susrud as authority. 


Avicenna (980-1037 A. D.), the renowned Arabian surgeon of the 
tenth century A. D., introduced a modification in the technic of couching 
and used a double-edged knife for incision of the cornea and a blunt 
needle for dislocation of the lens. 


Benevenutus,!® of Jerusalem, an expert surgeon in the field of cata- 
ract operations during the eleventh century A. D., practiced couching 
extensively. His writings have been translated by Casey Wood, who 
stated that they were the most popular ophthalmic manuals of the 
Middle Ages. Benevenutus introduced certain modifications in the tech- 
nic of couching. He gave an initial purgative compounded by himself, 
called “Jerusalem pills.” He made the patient sit on a bench, as on 
horseback. He used a silver or a gold needle for the operation and 
egg albumin for dressing the eye; he finally opened the bandages after 
eight days. He stated that his technic was based on the teachings of 
the ancients, modified in accordance with his own wide experience, 
gained by practice in various parts of the world. 


Then came the Dark Ages, during which no renowned surgeon took 
up the subject of the surgical treatment of cataract. The practice of 
couching was consequently captured by quacks. The technics of Susruta 
and Celsus degenerated in the hands of these quacks, who were 
ignorant of the anatomy of the eye and of the operative technics and 
postoperative rules framed by Susruta. They wandered from place to 
place to ply their trade and were called charlatans in Europe and 
rowals, mals, sattyas and vaidyas in different provinces of India. No 
wonder that the results of couching in their hands were bad in the 
majority of cases. 


This state of things continued till 1745 A. D., when Daviel, of France, 
devised the technic of capsulotomy. The discovery of local anesthetics 
and antiseptics has added to the ease and safety of the open methods 
of operation. Intracapsular methods are being devised to obviate after- 
cataracts and the necessity of further needling. 


The open methods are superior to couching in that with capsul- 
otomy the nucleus of the lens is extracted and with the intracapsular 
procedure the whole of the lens in the capsule is extracted. Hence, no 
difficulty arises later by the lens floating in the aqueous chamber and 
thus obstructing vision. With this exception, couching is free from 


16. Grassus, B.: De oculis, translated from the first printed edition by C. A. 
Wood, Stanford University, Calif., Stanford University Press, 1929. 
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danger if practiced by an ophthalmic surgeon and even may be prac- 
ticed successfully on a person who would be a bad risk if operated on 
by any of the open methods. 

Smith truly observed that if antiseptic precautions are taken in 
couching, complications can be avoided. In cases in which there are 
no complications and the operation is successful, the cosmetic result is 
perfect ; it is seldom equaled and is never surpassed by any modern 
method of cataract operation. But the results of couching are not lasting. 
In cases of soft cataract useful vision lasts for seven years with a 
diminished visual field. In cases of hard cataract useful vision seldom 
lasts for more than three years; simple progressive atrophy of the 
optic nerve takes place, and the cataractous lens may float up into the 
aqueous chamber and obstruct vision.’* 

Jonathan Hutchinson, who in his younger days saw couching per- 
formed at Moorfields, in London, was of the opinion that had the good 
results of couching been permanent the operation would never have 
been given up, even after the advent of listerism, which made the open 
methods of operation practicable. 

Hirschberg ?® (1894) formed a favorable opinion as to the success- 
ful results of couching. 

Johnson ?* has published an article in the ARCHIVEs entitled “A Plea 
for Reviving the Operation for Couching.” 

Powers *° published an article in the British Medical Journal in 
which he made a plea for the occasional performance of the operation 
of depression on cataracts which are inoperable by the open methods. 

Is it not possible to rise above prejudice and to consider dispassion- 
ately the plea for couching raised by the foregoing ophthalmologists? 
Can one not pause and ponder over the pros and cons of couching in 
cases in which open methods of operation are dangerous before declaring 
a cataract to be inoperable? 

There can be no doubt that under modern conditions of asepsis, anti- 
sepsis, mydriasis and local anesthesia and with modern instruments, viz., 
the eye speculum and the fixation forceps, in addition to Susruta’s 
barley-tipped needle, couching under a conjunctival flap is much less 
risky than any of the open methods of operation. But, according to 
Smith, good vision may not last for more than seven years in cases of 
soft cataract or for more than three years in cases of hard cataract. 


17. Smith,? p. 204. 

18. Hirschberg, J.: Ueber den Star-stick der Indian, Centralbl. f. prakt. 
Augenh. 18:48, 1894. 

19. Johnson, G. L.: A Plea for Reviving the Operation of Couching, Arch. 
Ophth. 54:466 (Sept.) 1925. 

20. Powers, H.: A Plea for the Occasional Performance of the Operation 
of Depression in Cases of Cataract, Brit. M. J. 2:1200, 1901. 
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However, good vision for from three to seven years is something for the 
blind, and the adage goes that “something is better than nothing.” Is 
this period of good vision not enough of a lease on new sight, at least for 
the aged and debilitated patient, whose span of life may not extend 
longer than from three to seven years? Under the circumstances, who 
can deny that Susruta’s depression method may still prove to be a boon 
to persons whose condition is declared hopeless and past all benefit 
from modern surgical measures ? 

It is not generally known how much credit is due Susruta for cataract 
operations. One should not be misled by criticisms on couching in the 
hands of quacks. Susruta’s influences on modern operations for cataract 
may be scrutinized with benefit even today. There are many points 
in SuSruta’s technic which deserve the best attention of the modern 
ophthalmic surgeon and may be adaptable to modern conditions, with 
or without some modifications. These are many and should be selected 
by the prudent without prejudice and without derision for “The Father 
of Cataract Operations.” 

There are other points in the technic of Susruta which are unknow- 
ingly followed today but which have no significance. These should be 
looked on as unprofitable legacy and should be discarded by those who 
follow them. 

May I cite a few good points and also a few old relics from the 
technic of Susruta as examples? 

The directions of Susruta which should be discarded by those 
surgeons who unknowingly follow them will be considered first. 


1. It is no longer necessary to change hands for operations on dif- 
ferent eyes. A change of hands was unavoidable with Susruta’s technic, 
because couching was done after the patient was seated in front of the 
surgeon. Now that an operation for cataract is performed after the 
patient is placed on the operating table, this Susrutian practice of 
changing hands has no significance and is worse than useless. The 
surgeon can now hold the cataract knife in his best hand, the right hand 
in the case of a right-handed surgeon and the left hand in the case of a 
left-handed surgeon, and can operate on either eye if he simply changes 
his place of standing, either by the side of the patient or toward the 
head of the patient. Thus, a right-handed surgeon, holding the cataract 
knife in his right hand, can conveniently operate on the left eye if he 
stands on the left side of the patient and on the right eye if he stands 
at the head of the patient. Similarly, a left-handed surgeon, holding 
the cataract knife in his left hand, can conveniently operate on the right 
eye if he stands by the right side of the patient and on the left eye if he 
stands at the head of the table. This change of position will be most 
convenient for the surgeon, because there will be no necessity to practice 
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ambidexterity. It will be most beneficial to the patient, who will surely 
get the benefit of the best hand of the surgeon. Moreover, to acquire 
dexterity of the unused hand in operations for cataract the surgeon has 
to operate first in 100, or at least 50, cases of cataract. In these 50 or 
100 cases the surgeon will have to be satisfied with a less expert opera- 
tion than he can perform with the practiced hand. Again, the patient 
also has to be satisfied with less satisfactory results. Is this justifiable? 

Moreover, ambidexterity, however perfected by practice, cannot 
equalize the dexterity of the two hands used together, especially in opera- 
tions for cataract. An operation for cataract is a delicate procedure. An 
eye is a precious thing. The patient has every right to the benefit of the 
surgeon’s best hand in the operation. 

Ambidexterity is a relic of the prehistoric age and should not be 
blindly advocated now. This SusSrutism should be discarded as unwar- 
ranted and condemnable. 


2. The direction of Susruta to the patient to look equably at his own 
nose is another relic of antiquity. This direction was necessary in 
order to expose the upper outer portion of the eyeball and to prevent the 
patient from moving and rolling his eye during the operation. It was 
indispensable, because Susruta did not use an eye speculum or fixation 
forceps. 

But now that modern methods include the use of a speculum to keep 
the eyelids wide open, anesthetization of the eye and the use of fixation 
forceps to fix the eye, this SuSrutism is unnecessary. The issuing of 
such orders during a period of great anxiety and suspense to the patient 
is irksome and makes him more nervous. He should be allowed to keep 
his eye in its normal position of rest. Moreover, as Susruta advised, 
“the patient should have a cool temper and undisturbed mind” and one 
should not unbalance it unnecessarily. With the aid of fixation forceps 
the surgeon should be competent to turn the eyeball and to fix it in the 
position convenient for the operation. 

I shall next cite a few good points from Susruta’s instructions for 
the consideration of my readers: 


1. Susruta noted that the point of puncture should be on the hori- 
zontal diameter of the eyeball, just outside the limbus on its temporal 
side. This point should be free from blood vessels, so that unnecessary 
annoyance by oozing of blood may be avoided. This advice still holds 
good. 

2. As a routine, Susruta’s advice of ten days’ rest in bed with dress- 
ings and of change of dressings every three days will even now be found 
most suitable during the postoperative period. Any deviation should 
be made in special cases only. Unnecessary daily interference for wash- 
ing the eye predisposes to prolapse of the iris and does more harm than 





DUTT--PREHISTORIC CATARACT OPERATIONS 15 


good. With the host of antiseptics at one’s disposal, there is no reason 
why the wound cannot be kept aseptic for three days at a time. Susruta 
managed this in the preantiseptic days with the aid of the natural 
lysozymes of the lacrimal secretion and the phagocytic action of the con- 
junctival cells and the use of a mild antiseptic and astringent lotion of 
boiled myrobalan and the application of boiled butter. 

To the advice of Susruta to open the bandages after ten days, I 
should like to add that if it is done in the evening the darkness of the 
night will be better tolerated when new sight is regained. At least in a 
tropical country the glare of the dazzling sun can be avoided. 


3. The special stress laid by Susruta on the use of a milk diet after 
the operation and the addition of fresh milk to the diet of the patient in 
sufhcient quantity for some time after cannot be overlooked. This, 
explained according to modern scientific knowledge, means that fresh 
milk, which contains natural and easily assimilable vitamin A and other 
vitamins, should be added to the dietary of the patient to insure an 
adequate supply of vitamins necessary for the nutrition of the incised 
corneal flap and rapid healing of the operative wound. To this I may 
add that the addition of some cod liver oil in a suitable form and fresh 
eggs will further increase the vitamin content of the diet. The efficacy 
of such a diet is proved by experiment and experience. 

The foregoing review is the ABC of the surgical treatment of 
cataract as it was taught in the University of Taxila and the University 
of Nalanda in ancient India and much earlier in the Asram schools of the 
surgeon-sages of Hindustan at least three thousand years ago, if not 
earlier. No knowledge concerning operations for cataract can be called 
complete without some knowledge about “The Father of Cataract 
Operations” and his original mode of operation, as recorded in 
“Susruta Sanhita.” I have spared no pains to translate this work for 
presentation to the readers. If this is found interesting, then my labors 
will be fully rewarded. India is the land of cataracts. Necessity is the 
mother of invention. No wonder that the first operation for cataract 
was devised and performed in India. 





PROBLEM OF RICKETTSIAS IN TRACHOMA 


“PHILLIPS THYGESON, MD. 
NEW YORK 


In 1933 Busacca* reported the finding of minute bodies which he 
believed were rickettsias in conjunctival epithelial cells and in the mono- 
nuclear cells of trachoma follicles. Similar findings were later reported 
by Cuénod and Nataf,? Poleff* and Foley and Parrot,‘ but unlike 
Busacca, these investigators identified the bodies with the elementary 
and initial bodies of the epithelial cell inclusion (Halberstadter and 
Prowazek). Complicating this interpretation, however, was the fact 
that they described the bodies as occurring abundantly in the follicles 
(both free and in the cytoplasm of mononuclear cells), a site at which 
the inclusion bodies have never been known to occur. 

In the course of my studies on the epithelial cell inclusion body 
of trachoma, a large number of preparations from epithelial scrapings 
stained by Giemsa’s method and expressed follicular material were 
examined for micro-organisms of the Rickettsia group. Except for 
the elementary and initial bodies, which undeniably bear a resemblance 
to certain Rickettsia (particularly Rickettsia ruminantium of Heart- 
water °), no rickettsia-like bodies could be found. The elementary and 
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initial bodies were seen only in epithelial scrapings, never in follicular 
material, and were difficult to demonstrate outside the cells except in 
cases of acute trachoma. It seemed evident that they could not be what 
either Busacca or Cuénod and Nataf had described. 

In response to letters stating that I had been unable to demonstrate 
rickettsias in my trachomatous material, Cuénod and Nataf forwarded 
stained specimens, and Busacca, both stained and unstained material. 

The Tunisian slides furnished by Cuénod and Nataf consisted of 
expressed follicular material stained by the method of Giemsa and dif- 
fered in no way from similar preparations of trachomatous material 
obtained in the United States. Elementary and initial bodies either 
were absent or were present in too small numbers to be demonstrated, 
and I was unable to find any bodies similar to the rickettsias of Rocky 
Mountain spotted fever or endemic typhus fever or to the conjunctival 
rickettsias, such as are found in sheep, goats and cattle with conjunc- 
tivitis (Coles*), specimens of which were at hand for comparison. 
There was a considerable amount of the usual punctate débris, which 
is derived in major part from the damaged cytoplasm of the large 
mononuclear cells of the follicles, and it was probably these formations 
which had been considered rickettsias by Cuénod and Nataf.’ 

The material from Brazil provided by Busacca consisted of impres- 
sion smears made from excised trachoma follicles and had been stained 
heavily by the Giemsa method. No free bodies corresponding to known 
rickettsias were seen, but reddish granules, irregular in size and not 
sharply outlined, were noted inside some of the large mononuclear cells. 
These, apparently, were the bodies described by Busacca as rickettsias ; 
in my opinion, they were probably cell granules accentuated by pro- 
longed staining. Similar formations were observed in my own material 
when it was subjected to prolonged staining and could also be produced 
in trachomatous and nontrachomatous epithelial cells. 

In order to have the opinion of an investigator familiar with rick- 
ettsias, 1 forwarded Busacca’s preparations to Dr. Ida A. Bengtson, 
of the National Institute of Health, Washington, D. C., who was work- 
ing currently with the rickettsias of Rocky Mountain spotted fever and 
endemic typhus and had also had experience with trachoma. She 
reported that she was unable to find any rickettsia-like bodies. 


6. Coles, J. D. W. A.: A Rickettsia-Like Organism in the Conjunctiva of 
Sheep, in Seventeenth Report of the Director of Veterinary Services and Animal 
Industry, Union of South Africa, 1931, pp. 175-186; An Unknown Intracellular 
Organism of the Conjunctival Epithelium of Sheep, ibid., pp. 187-189; J. South 
Africa Vet. M. A. 7:4, 1936. 

7. In a personal communication, L. Parrot stated that in his opinion Cuénod 
and Nataf had confused with Rickettsia simple alterations of the cytoplasm of cells 
of the trachomatous follicles. : 
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Busacca* suggested victoria blue as a differential stain, but with 
his recommended technic I was still unable to demonstrate formations 
which I could consider rickettsias, either in the unstained material pro- 
vided by him or in trachomatous material obtained here in the United 
States. 

I CONCLUSIONS 


Trachomatous materials from Tunis, Brazil and the United States 
were examined for the rickettsia-like bodies described by Busacca and 
Cuénod and Nataf. No minute parasitic bodies other than the elemen- 
tary and initial bodies of the epithelial cell inclusions of trachoma could 
be demonstrated. It is believed that the formations which these observ- 
ers described as occurring in large numbers in the trachoma follicles 
are not parasitic but in all probability cell granules and cytoplasmic 
débris. 


8. Busacca, A.: Méthode simple et rapide au bleu victoria pour la demon- 
stration des rickettsies du trachome, Folia clin. et biol. 7:253, 1935. 
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BY STREPTOCOCCUS VIRIDANS 
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During the summer of 1936 we had an opportunity te. study an 
epidemic of acute conjunctivitis in a boys’ camp. The clinical appearance 
of the patients and the results of routine smears of material from the 
conjunctivas suggested that a pneumococcus was the causative organism. 
Cultural studies, however, resulted in the isolation of Streptococcus 
viridans from the inflamed conjunctivas. In view of the rarity with 
which this micro-organism has been thought to be of etiologic significance 
in conjunctivitis, it was considered worth while to report the observa- 
tions made during this epidemic. 

Relatively little importance has been given to Str. viridans as a 
normal inhabitant of the conjunctival sac or as a causative agent of 
acute conjunctivitis. In the older literature, moreover, this type of 
organism has often been referred to by the all-inclusive term “strepto- 
coccus,” with little or no attempt to differentiate between hemolytic, 
green and indifferent species. Though Axenfeld* and Fuchs? stated 
that streptococci are rarely found in the normal conjunctiva, recent 
observations indicate that these micro-organisms may be present in the 
normal conjunctiva more frequently than has been previously suspected. 
Keilty * found nonhemolytic streptococci in 11 of 91 cases (12 per 
cent). Schmelzer and Eckstein‘ reported that streptococci were 
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present in 74 of a series of 275 cases, Str. viridans being present in 
64 and an indifferent type of organism in 3. 

Concerning the type of conjunctival disease produced by the various 
types of streptococcus, in the older standard texts (Fuchs,? Weeks,° 
de Schweinitz,® Parsons’ and Axenfeld’) it has been almost uni- 
versally held to be pseudomembranous conjunctivitis. Axenfeld 
expressed the belief that simple primary streptococcic conjunctivitis is 
extremely rare and stated that he could find no record of a true 
epidemic due to streptococcic infection. Until the papers of Schmelzer 
and Eckstein appeared, the various epidemics of “pink eye” and acute 
conjunctivitis studied were reported to be due to pneumococci or to the 
Koch-Weeks or the Morax-Axenfeld bacillus. In 1932, however, 
Schmelzer and Eckstein * reported the bacteriologic investigation of an 
epidemic of so-called pneumococcic conjunctivitis in their clinic at 
Erlangen, Germany. Of 20 cases, pneumococci were causative in only 
7, while Str. viridans was the causative organism in 13. In a further 
paper in 1934 these authors * reported a series of 155 cases of acute 
conjunctivitis, in 64 of which the condition was due to Str. viridans 
and in 3 to an indifferent streptococcus. Michaelson® presented a 
clinical and bacteriologic study of 272 cases of conjunctivitis in 
Glasgow, Scotland, in 13 of which nonhemolytic streptococci were causa- 


tive. Kleuver *° recovered streptococci in 7 of 448 cases of conjuncti- 
vitis, and in 2 of these 7, 1.of primary and 1 of secondary conjunctivitis, 
the organism was Str. viridans. It is worthy of note that, with the 
exception of the local epidemic reported by Schmelzer and Eckstein, 
the data recorded here were derived from analyses of the statistics of 
large clinics covering years and not from studies of epidemic con- 
junctivitis. 


MATERIAL AND METHODS OF STUDY 


The material on which this study was based was obtained from 35 patients . 
who had acute conjunctivitis in close succession in a boys’ camp in the Pocono 
Mountains of eastern Pennsylvania. Except for the usual influx of guests for 
week-ends, the boys in the camp were comparatively isolated from outside con- 
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tacts. The permanent population numbered about 180, including 135 campers, 
whose ages ranged from 4 to 17 years, and 34 counselors, all over 18; the kitchen 
help comprised the remainder. One case in which conjunctivitis was contracted 
during an epidemic in a camp in Vermont is included. 

Direct smears were made of material from the inflamed conjunctival sac in 
all 35 cases, and in 7 instances the conjunctival exudate was cultured on blood 
agar. The strains thus recovered were studied culturally and serologically. 


CLINICAL DESCRIPTION OF THE DISEASE 


The disease was of acute purulent type and of varying severity. The 
majority of the patients presented themselves at the infirmary because 
of a discharge from the eye. In many instances it was possible to elicit 
a history of itching, burning and a sensation of a foreign body in the 
eye for several hours prior to the onset of the discharge. In the younger 
children, sticking of the eyelids at the time of arising was sometimes 
the initial symptom. In the typical case, in from two to four hours after 
the onset of discomfort in the eye a slight mucopurulent discharge 
appeared. This rapidly became profuse, reaching its peak in about 
twelve hours, with intense engorgement of the conjunctival vessels 
(predominantly in the fornices), some edema of the lids and variable 
chemosis of the bulbar conjunctiva. Marked discharge continued for 
from twenty-four to forty-eight hours, then diminished gradually and 
usually ceased on the fourth or the fifth day. Conjunctival hyperemia 
rapidly subsided until the time of “clinical cure,” which took an average 
of seven and four-tenths days. 

Marked bulbar chemosis and edema of the lids were present in 
only 2 instances. In no case was corneal ulceration noted. Petechiae 
were never observed. With the exception of mild dacryocystitis in 1 
case and recurrence in 5 cases, there were no complications. 

Direct smears made during the stage of discharge revealed innumer- 
able pus cells, occasional epithelial cells and many diplococci in every 
instance. In 2 instances smears made during the prodromal period, when 
the clinical appearance of the eyes did not warrant a definite diagnosis, 
revealed moderate numbers of pus cells and typical micro-organisms. 
Within the next few hours profuse purulent discharge appeared in both 
cases. 


ANALYSIS OF MATERIAL 


Acute conjunctivitis developed in 35 cases during the epidemic 
(table 1). It was distributed throughout the camp, though in the two 
oldest groups, senior (aged 14 to 17) and counselor (over 18), the 
incidence was lowest. The average duration of the first attack in each 
group is indicated in the table; that for the entire 35 cases was seven and 
four-tenths days. There was marked variation in duration in the 
individual cases, the time ranging from two to sixteen days. The groups 
were too small, and the variation too great, for the mode to be of 
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statistical significance. There were 5 recurrences, representing reinfec- 
tion of the eye originally involved as well as new infection in the other 
eye. The average duration of the recurrences was slightly greater than 
that of the original attack. 

Both eyes were involved (in either the first attack or by reinfec- 
tion) in 23 cases. Except for the difference in duration, the disease 
was essentially similar in all groups. In no case at the time of acute 
symptoms was there an obvious infection of the nose, throat or sinuses. 

The control referred to in table 1 was one of us who was inoculated 
by swab from the conjunctiva of a patient with symptoms of mild dis- 
comfort but no objective changes. Within three hours after the inocula- 
tion, typical purulent conjunctivitis developed in the patient. In the 
control, prodromal symptoms appeared twenty hours after inoculation 
and were followed in two and one-half hours by a profuse purulent 


TABLE 1.—Classification of Cases 








Average Range of Duration 

Duration Duration of Both Eyes 

of First of First No.of Recur- Involved 
No.of No.of Attack, Attack, Recur- rences, (1 or Both 
Persons Cases Days Days rences Days Attacks) 


18 6.6 2-12 0 
25 6 2-15 1 
29 5 3-14 
31 ° 3-16 
32 . 5-9 
34 5 5-9 

| 7 





discharge. The experiment with this subject confirmed the impression 
that the period of incubation of the disease ranged between sixteen and 
twenty-four hours. The subject of the experimental inoculation was 
removed to New York city, where the course of the disease was in every 
way typical. For three days after “clinical cure” cultures of the material 
from the conjunctiva showed no organisms, but at the end of this 
period, twenty-four hours after the subject had been swimming in the 
ocean, he had a recurrence in both eyes, associated with (and apparently 
attributable to) mild dacryocystitis on the side of the original infection. 


TREATMENT 


In every instance treatment was preceded by a cleansing irrigation 
of the conjunctiva. The patients affected early in the epidemic were 
treated with instillations of 20 per cent mild protein silver, followed by 
irrigations with solution of boric acid and medication with a 0.5 per 
cent solution of zinc sulfate (3 drops to each eye). In the latter half 
of the epidemic the cases were divided into two groups. One group 
received irrigations and instillations of a 1 per cent solution of ethyl- 
hydrocupreine hydrochloride; the other, simple irrigations with solu- 
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tion of boric acid. The three types of therapy appeared equally 
ineffective in altering what we felt was the natural course of the 
disease. 
BACTERIOLOGIC OBSERVATIONS 

The material for the bacteriologic study was obtained from 7 
patients affected during the epidemic in Pennsylvania and 1 who had 
the disease during an epidemic in a Vermont camp. In direct smears 
the organisms appeared as gram-positive diplococci, which were fre- 
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Photomicrograph of direct smear of material from the infected conjunctiva 
of a patient with a typical form of conjunctivitis at the height of inflammation, 
showing intracellular and extracellular lancet-shaped diplococci. (Methylene blue 
stain; xX 1,000.) 


quently lancet shaped and commonly extracellular though occasionally 
intracellular (fig.). Rarely, short chains were noted. In the methylene 
blue preparations, the diplococci were often surrounded by a clear 
refractive zone suggestive of a capsule. However, Hiss’s copper sulfate 
stain of direct smears showed no capsules. 

From material from each of these 8 subjects a pure culture-of a 
strain of Str. viridans was recovered. On blood agar, after eighteen 
hours, these micro-organisms produced small colonies (0.5 to 1 mm.), 
which were smooth and surrounded by a narrow green zone. Dextrose- 
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phosphate broth yielded a luxuriant growth with a relatively clear 
supernatant fluid and a fine flocculent deposit. Smears from broth cul- 
tures showed gram-positive diplococci and short chains. Capsules were 
not demonstrated. All strains were insoluble in bile, and none fermented 
inulin. The Neufeld ** test for capsular swelling was applied to 4 of 
the freshly isolated strains, antiserum for thirty-two types of pneumo- 
cocci being used, with negative results in every instance. The strains 
were not pathogenic for mice, despite repeated mouse to mouse transfer. 
With mucin,’*? however, it was possible to increase the virulence of 
strain DG by serial passage among mice so that the sediment of 3 cc. of 
culture would kill a mouse in twelve hours, as compared with 100 cc. 
required at the start of the experiment. Even after repeated passage 
through mice, the micro-organisms in any amount did not kill unless 
mucin was present. Inoculation of strain DG into the conjunctivas of 
rabbits and monkeys after augmentation of virulence failed to pro- 
voke any detectable reaction. 

Vaccines were prepared from eighteen hour broth cultures of 
Pennsylvania strains DG and SE and Vermont strain X. The cen- 
trifuged micro-organisms, washed and resuspended in one-tenth the 
volume of physiologic solution of sodium chloride originally used, were 
killed by heating to 60 C. for two hours. Rabbits were immunized 
over a period of five or six weeks by intravenous injection of these 
vaccines, with doses increasing from 0.1 to 0.8 cc. Agglutination tests 
were done according to the usual technic; 0.5 cc. of living culture was 
added to an equal amount of serial dilutions of immune serum, and 
tests were read after two hours’ incubation at 56 C. and refrigeration 
overnight. As shown in table 2, all the specimens of serum agglutinated 
all the strains to a high titer. 

To investigate further the relation between the strains suggested by 
simple agglutination, agglutinin absorption tests on specimens of X and 
of DG serum were carried out by the method of Krumwiede.’* The 
absorbing dose factors were 1:15 and 1:20; serum and antigen were 
incubated at 37 C. for one hour and left in the ice box for eighteen 
hours. After absorption, the specimens of serum were cleared by 
centrifugation and agglutination tests again made (table 3). The 
absorption of agglutinins from serum DG by strain X and from serum 
X by strain DG were shown clearly. Such reciprocal absorption of 
agglutinins establishes the identity of these 2 strains, which were 
recovered from patients in widely separated localities. 


11. Neufeld, F.: Ueber die Agglutination der Pneumokokken und iiber die 
Theorien der Agglutination, Ztschr. f. Hyg. u. Infektionskr. 40:54, 1902. 

12. Nungester, W. J.; Jourdonais, L. F., and Wolf, A. H.: The Effect of 
Mucin on Infections by Bacteria, J. Infect. Dis. 59:11, 1936. 

13. Krumwiede, C.; Cooper, G., and Provost, D. J.: Agglutinin Absorption. 
J. Immunol. 10:55, 1925. 








BERGER ET AL—CONJUNCTIVITIS 25 


The soluble specific substance (S fraction) was prepared for strains 
X and DG by the method of Lancefield.** Tubes were set up with 0.2 
cc. of serum each and their contents brought to a total volume of 0.6 
cc. with varying dilutions of extract and saline solution. They were 


TaBLeE 2.—Results of Agglutination Tests 








Anti- i: a: 1: as 1; Anti- 
serum Strain 1:20 1:40 1:80 1:160 1:320 1:640 1,280 2,560 5,120 10,240 20,480 gen* 


SE SE ++ tt+ +++ +44 $¢4+4+ F¢44+ F¢4+ + - - = 
DG ++ +++ t+ t¢4+4+ +4+4+ F¢4+ ¢4+ EF - -— H- 
DG DG ++ Ft ttt F4+ FHt +44 F44+ +44 44+ F+4+ = - 
SE + +h tte +++ +44 +++ 4+ ++ + + 
= 
DG 


FEAL FAH FATE HHH FEE HHt+ HH44+ $44 +44 +44 = - 
+ te Ft Ht+t ttt F++ +++ ++ F+4+ +44 - 
SE + + tttt ttt ttt Fett +44 +44 +44 +4+4+ 


Ht+ 1+ ++ 





* Control. 


TABLE 3.—Results of Reciprocal Agglutinin Absorption Tests 
with Strains DG and X 








Absorbed Strain Used Agglutinin Agglutinin Titer After Absorption 
Anti- with inAgglutina- Titer Before - A ~ 
serum Strain tion Test Absorption 1:40 1:80 1:160 1:320 1:640 1:1,280 
DG DG 
DG 
x DG 





1:30 =1:60 §=1:120 1:240 1:480 1:960 


x x + + - = = = 
x 20,480 + 
DG 


+ == _ _ _ — 


} 20,480 ++++ 





TABLE 4.—Results of Precipitin Tests With Antiserums and Hydrochloric Acid 
Extracts of Representative Strains 








Hydrochloric Amount of Extract, Ce. 
Acid Extract oo sn 
Antiserum of Strain 0.4 0.01 0.025 0.001 





DG +++ ++++ +++ +++ 
++++ ++++ +++ + 


SE +4+4+ +44 +t +4++ 
+++ +44 +44 +++ 


x +4+4+4+ ++++ +++ ++ 
++++ +444 +++ +++ 


Controls of serum and of extracts negative 





++++ indicates a precipitate composed of disks; +++, one composed of disks which were 
easily broken up; ++, one composed of large flakes, and +, one composed of small flakes. 


examined after incubation for two hours at 37 C. and refrigeration for 
eighteen hours. The results shown in table 4 again indicate the serologic 
identity of the 3 strains. 


14. Lancefield, R. C.: The Antigenic Complex of Streptococcus Haemolyticus : 
II. Chemical and Immunological Properties of the Protein Fractions, J. Exper. Med. 
47:469, 1928; III. Chemical and Immunological Properties of the Species- Specific 
Substance, ibid. 47:481, 1928. 





















































ARCHIVES OF OPHTHALMOLOGY 
, 


In the experimental case an attempt was made to determine whether 
any systemic immunity was produced by the conjunctival infection. The 
patient’s serum, withdrawn four weeks after the initial infection, failed 
to demonstrate agglutinins for homologous or heterologous strains. 


EPIDEMIOLOGIC STUDY 


One aspect of the epidemiologic study dealt with the spread of 
conjunctivitis in the local outbreak. The housing facilities consisted of 
eighteen bungalows, arranged in a semicircle, with about 20 feet (6 
meters) between adjacent buildings. Each bungalow had a toilet and 
a washbasin with running water (from an artesian well) and accom- 
modated 6 or 7 campers. The windows were unscreened. 

Because the infectiousness of conjunctivitis was recognized, methods 
of isolation were introduced and subsequently modified twice. During 
the first period, from July 11 to 27, inclusive (I, table 5), the patients 
were segregated during the day but permitted to return to their own 
bunks at night. They were cautioned to avoid contacts. In the second 
period, from July 28 to August 2, inclusive (II, table 5), all patients 
were kept day and night in an isolation bungalow, which, unfortunately, 
was located in the middle of the row of bungalows. During both these 
periods the boys ate at a separate table in the common mess hall. 
Undoubtedly, numerous breaks in isolation occurred during these periods. 
The third period, from August 3 to 31, inclusive (III, table 5), was one 
of strict isolation, and all patients were held incommunicado in a strictly 
isolated bungalow. Meals were served in the bungalow; separate dishes 
were used, and no external contacts were permitted. 

Even with strict isolation of every known patient, new cases 
appeared at irregular intervals. When, however, each new case was 
charted in relation to the other cases, there was such scattering that it 
was impossible to determine the source of infection. While there were 
several instances in which infections appeared in a group in the same 
bungalow, these were a small minority of the series. The appearance 
of the disease in these new cases made us suspect that an unknown 
person or persons harbored the infecting agent in a focus other than 
the eye—possibly in the paranasal sinuses, the nose or the throat. 

It does not seem likely that bathing water played a significant role, 
since conjunctivitis developed in none of a large group of employees 
using the lake. Moreover, a boy who never went swimming was 
infected. In the presence of many insect vectors and without adequate 
screening, transmission by insects could not be excluded. 

To determine the geographic distribution of this outbreak, a ques- 
tionnaire was submitted to the directors of camps throughout New 
England, New York and Pennsylvania. Five camps within a radius of 
50 miles (80 kilometers) from the camp studied reported cases in vary- 
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ing numbers. No path of spread could be demonstrated between the 
camp in Pennsylvania and the camp in Vermont from which a case 
has been included in this report. 


COM MENT 


Previous reports have indicated that green streptococci may be 
present in the normal conjunctiva and may be associated with acute 
conjunctivitis of either sporadic or epidemic nature. Our experience, 
which we believe to be the first of its kind reported in this country, lends 
further support to the idea that Str. viridans may be one of the causes 
of epidemic conjunctivitis. 

Although one of Koch’s postulates has not been met—i. e., pure cul- 
tures of the micro-organisms isolated did not cause conjunctivitis in 
experimental animals—the presence of the cocci in pure culture in the 
eyes of all infected persons and their absence in 15 normal controls is 
strong evidence that they played some causal role. Unfortunately, experi- 
ments with filtered exudates could not be performed at the camp; 
therefore, the possibility that the primary agent was a virus could not be 
excluded. However, the short period of incubation is against such a 
possibility, and there seems little doubt that the streptococci played an 
important part and acted at least as symbiotic if not as sole agents. 


Whether or not a virus was involved, the demonstration of the cocci 
was of practical interest, because their resemblance to pneumococci in 
direct smears makes apparent the danger of an incorrect etiologic 
diagnosis. Prior to cultural differentiation we falsely considered the 
conjunctivitis in our cases to be due to pneumococci. Similarly, the 
patient who contracted the disease during the epidemic in Vermont and 
from whom cultured material yielded an identical streptococcus was 
thought to have a pneumococcic infection and was so treated. It would 
seem entirely possible that in many cases so-called pneumococcic con- 
junctivitis has been due, in reality, to Str. viridans—a belief which has 
been expressed by Schmelzer and Eckstein. 

Finally, the serologic identity of the strains from the epidemic in 
Pennsylvania and that in Vermont warrants comment. So far as we 
could determine, there was no human contact between the two camps. 
If there was none, the identity of these strains in such a heterogeneous 
group as the green streptococci is most remarkable and raises the 
possibility that this particular serologic type is especially apt to cause 
or to be associated with epidemic conjunctivitis. 


SUMMARY 


An epidemic of 35 cases of acute conjunctivitis in a boys’ camp is 
described. The infection apparently was caused by Str. viridans. 
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The disease was of purulent type and of varying severity and had 
a period of incubation of from sixteen to twenty-four hours and an 
average duration of seven days. 

No method of chemotherapy employed appeared to be of any value 
in altering the course of the disease. 

There was no significant complication. . 

Direct smears of material from the conjunctiva in every case revealed 
pus cells and diplococci morphologically similar to pneumococci. In 
the 7 cases in which cultural study was performed, Str. viridans was 
recovered. A similar organism was isolated from material from a 
patient who had the disease during an epidemic in Vermont. 

Immunologic identity was demonstrated between 2 strains recovered 
from the epidemic in Pennsylvania and 1 from the epidemic in Vermont. 

The possible etiologic and epidemiologic significance of the micro- 
organisms isolated is discussed. 











INFLUENCE OF VITAMINS AND DINITROPHENOL 
ON THE PRODUCTION OF EXPERIMENTAL 
CATARACT 
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W. E. BORLEY, M.D. 


SAN FRANCISCO 


In recent years investigations of the causation of cataract have 
largely turned from the clinical and the anatomic to the experimental 
methods of physiologic and biochemical investigation as applied to 
the lens. With the invention of the slit lamp in 1911 by Gullstrand, the 
anatomic field for the exploration of cataract was opened, and the 
extensive and detailed reports which have followed in regard to opacities 
of the lens of all types form a fairly useful classification of cataract on 
a morphologic basis. The experimental approach to the study of cataract 
has been more or less hampered, however, by an inability to produce 
cataract in animals with any degree of constancy. Naphthalene has been 
used to produce cataract, but it is inconstant in its action on the lens, 
and it is well known that other ocular tissues show changes after the 
administration of this chemical compound. Fortunately, a more satis- 
factory method for the production of cataract in laboratory animals has 
been evolved through the work of Mitchell and Dodge and of Yudkin 
and Arnold. 

The present investigation was undertaken in an effort to reproduce, 
if possible, cataracts such as those reported in a group of obese patients 
who had taken dinitrophenol for reducing purposes. Horner, Jones and 
Boardman? first reported the association of cataract and dinitrophenol 
in 1935, and since that time other similar reports have appeared. In a 
more recent paper Horner * gave an excellent review of the subject from 
the clinical point of view. Ina paper by H. Barkan and his co-workers * 


Supported, in part, by grants from the Rockefeller Fluid Research Fund of 
the School of Medicine, Stanford University. 

From the Department of Pharmacology and the Division of Ophthalmology 
of the Department of Surgery, Stanford University School of Medicine. 

1. Horner, W. D.; Jones, R. B., and Boardman, W. W.: Cataracts Following 
the Use of Dinitrophenol: Preliminary Report of Three Cases, J. A. M. A. 
105:108 (July 13) 1935. 

2. Horner, W. D.: Cataract Following Di-Nitrophenol Treatment for Obesity, 
Arch. Ophth. 16:447 (Sept.) 1936. 

3. Barkan, H.; Borley, W. E.; Fine, M., and Bettman, J.: California & 
West. Med. 44:360, 1936. 
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is included a description ofthe clinical operative procedures and results 
in a series of 20 cases of cataract which developed coincident with 
dinitrophenol therapy. From clinical observation, these patients were 
known to have capsular and subcapsular changes in the lenses, with 
differences in refractive errors tending toward increased hyperopia. 
This suggested the possibility of changes in the permeability of the 
capsule. We therefore tested the influence of dinitrophenol on the 
permeability of the capsules of beef lenses in vitro and of rat lenses 
in vivo, using variable concentrations of the drug, but our results were 
entirely negative.* Consequently, simple changes in the permeability of 
the capsule appeared unpromising as an explanation of the clinical 
cataracts. 

In view of the fact that the patients with cataract were obese, dietary 
restriction was considered as a possible factor, activated in some way 
by the administration of dinitrophenol. It is well known that the 
incidence of cataract in these patients did not parallel the dose of 
dinitrophenol or the reduction in body weight. It is conceivable that 
they may have suffered from various degrees of vitamin deficiency, 
which might have predisposed them to the production of cataract by the 
dinitrophenol. The work of Day, Langston and O’Brien * and of many 
others on the production of cataract in albino rats on a diet free from 
vitamin B, (G) has proved the close relation of nutrition and changes 
in the lens. 

Therefore, the possibility that vitamin deficiency combined with 
the administration of dinitrophenol could lead to cataractous changes 
was tested experimentally in white rats and guinea pigs, under con- 
ditions designed to show any cataract-producing propensities of dinitro- 
phenol, if such existed. The results are presented in this paper. Ina 
subsequent paper the influence of dinitrophenol on the cataractous 
processes produced by diets high in lactose or carbohydrates will be 
discussed. 

In view of the absence of changes in the lens in experimental animals 
receiving dinitrophenol during their entire life span,® as shown by early 
researches with this drug, it was found necessary to attack the problem 
from a somewhat different standpoint than is ordinarily followed in 
testing the toxic effects of a drug. 

In essence, the procedure used consisted in creating in experimental 
animals by means of diet vitamin A, B, or C deficiency, conditions 
which have been associated with the formation of cataracts or other 


4. Borley, W. E., and Tainter, M. L.: Effects of Dinitrophenol on the 
Permeability of the Capsule of the Lens, Arch. Ophth. 18:908 (Dec.) 1937. 


5. Day, P. L.; Langston, W. C., and O’Brien, C. S.: Am. J. Ophth. 14: 
1005, 1931. 


6. Tainter, M. L.: J. Pharmacol. & Exper. Therap. 63:51, 1938. 
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lenticular changes, and then determining whether or not the addition 
of dinitrophenol to the diet led to a greater tendency to the production 
of cataractous changes. The details of the methods are given in con- 
nection with a discussion of the results with each type of vitamin 
deficiency. ; 

VITAMIN A DEFICIENCY 
Young albino rats ranging in weight from 32 to 46 Gm., with an 


average weight of 36 Gm., were used. They had been reared on the 
following normal laboratory diet: 


Parts 
Corn meal 292 
Linseed oil cake meal 40 
Ground alfalfa 8 
Crude casein 40 
Cod liver oil 13 
Bone ash 6 
Sodium chloride 2 


In the first group 4 litter mate pairs were placed in two cages, so as to 
have one cage of 4 rats as a control on the other 4 rats which received 
dinitrophenol. In a second group, studied at a different time for con- 
firmation, the same arrangement was adhered to, so that a total of 16 
rats were used for this phase of the work. All the rats were then fed 
the special vitamin A-free diet of Yudkin,’ special casein freed of its 
vitamin A content by the method of Sherman and Smith ® being used. 
This diet had the following composition : 


Parts 
Casein (free from vitamin A) 18 
Hydrogenated oil 15 
Osborne and Mendel’s salt mixture 4 
Dried irradiated brewers’ yeast 10 
Corn starch 53 







The vitamin D requirements were met by using irradiated yeast rather 
than by giving supplemental viosterol. Alphadinitrophenol (1, 2, 4) in 
a concentration of 0.1 per cent was added to this diet, which was fed to 
the rats of one of the cages of each group. This has been demonstrated 
to be about the maximum concentration of dinitrophenol tolerated by 
rats in chronic feeding experiments® and represents a considerably 
greater amount proportionately than that ever used clinically. The rats 
were fed these diets ad libitum, from special glass feeders previously 


7. Yudkin, A. M.: Ocular Disturbances Produced in Experimental Animals 
by Dietary Changes: Clinical Implications, J. A. M. A. 101:921 (Sept. 16) 1933. 

8 Sherman, H. C., and Smith, S. L.: The Vitamins, ed. 2, New York, 
Chemical Catalog Company, Inc., 1931, p. 275. 
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described,® and were weighed three times weekly. Since the results 
for both groups were identical, they will be described together. 

The 8 control rats continued to gain in body weight at a decreasing 
rate for about forty days, when they began to lose weight. They died in 
an average of ninety-three days with definite signs and symptoms of 
photophobia, xerophthalmia, loss of hair and emaciation. The typical 
condition of chronic vitamin A deficiency was produced. The 8 rats 
receiving dinitrophenol grew much more slowly than their controls and 
reached an average maximum weight of only about 60 Gm. before they 
began to lose weight and died. This was undoubtedly due to the high 
intake of dinitrophenol. They died in an average of fifty-eight days 
and showed the same characteristic symptoms of vitamin A deficiency 
as the controls. 

Careful examination of the eyes of all these rats every second day 
throughout the experiment with the routine use of the ophthalmoscope 
supplemented with the slit lamp failed to show any deviations from 
normal in the lenses. Therefore, dinitrophenol failed to produce any 
demonstrable damage in the lens of these rats under conditions of fatal 
vitamin A deficiency. 


VITAMIN B, (G) DEFICIENCY 


Eight young albino rats with body weights ranging from 30 to 38 
Gm. were placed in two cages and put on a diet deficient in vitamin B, 
(G). To the diets of the rats in one cage, 0.1 per cent dinitrophenol 
was added. At the termination of the experiment with this group, a 
second similar group of 5 rats in each cage was carried through the 
same procedure. Thus 9 rats were used as controls, and 9 rats received 
dinitrophenol added to their diet; the diet for the entire group was 
deficient in vitamin B,. The diet was prepared by the usual method of 
using casein free from vitamins and supplying the B, fraction from rice 
polish extract. The casein was freed of all vitamin B portions, including 
the B, or G, by repeated extraction with 60 and 90 per cent alcohol, 
according to the methods of Sherman and Spohn.’° The B, portion 
was then replaced by rice polish extract made according to the method of 
Day and Langston.11 The complete diet as prepared consisted of the 
following : 


Parts 
Casein (free from vitamin B. [G]) 18 
Osborne and Mendel’s salt mixture 4 
Butterfat 8 
Cod liver oil 2 
Rice polish extract (free from vitamin Bz [G]) 5 
Corn starch 63 


9. Tainter, M. L.: Proc. Soc. Exper. Biol. & Med. 30:1234, 1933. 
10. Sherman, H. C., and Spohn, A.: J. Am. Chem. Soc. 45:2719, 1923. 
11. Day, P. L., and Langston, W. C.: J. Nutrition 7:97, 1934. 
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Since the responses of both groups were similar, the results were 
combined for purposes of description. The control group of rats 
survived to a median of sixty-eight days, with an average rate of 
gain in body weight of 0.15 Gm. daily for the entire period. One rat 
of this control group was alive at the end of one hundred and seventy- 
three days, when the experiment was stopped. The 9 rats receiving 0.1 
per cent dinitrophenol in the diet survived to a median of seventy-seven 
days, 1 rat being alive on the one hundred and seventy-third day, when 
the experiment was stopped. In the latter rats there was an average 
loss of weight of 0.05 Gm. per day. The diet deficient in vitamin 
content, therefore, stopped the growth of the animals almost completely 
and finally killed them in a little over two months. Careful examina- 
tions of the eyes of all these rats were made, as in the series fed the 
diet free from vitamin A. There were no observable lenticular opacities 
in any of these rats, with or without the administration of dinitrophenol, 
and the lenses of the rats surviving one hundred and seventy-three days 
remained clear. In other words, a maximum tolerated daily intake of 
dinitrophenol produced no detectable changes in the lenses of these rats 
during fatal vitamin B, deficiency. 


VITAMIN C DEFICIENCY 


Sixteen guinea pigs ranging in body weight from 320 to 424 Gm. 
were used to study the possibility of dinitrophenol affecting the lens in 
the absence of adequate supplies of vitamin C. These were used in two 
different groups of 8 guinea pigs each. In each experiment the 8 guinea 
pigs were divided into a group of 4 which served as controls and a group 
of 4 which received 0.2 per cent dinitrophenol in the diet. The greater 
concentration of the drug was selected for these scorbutic animals 
because of the greater resistance of guinea pigs to dinitrophenol. They 
were all placed on a diet free from vitamin C, prepared from autoclaved 
soy bean meal after the method of Koch and Smith.’? The composition 
of the diet was as follows: 

Parts 
Soy bean meal (autoclaved) 86 
Dried yeast 
Sodium chloride 
Calcium lactate 
Cod liver oil 


Both groups of guinea pigs responded similarly and are discussed 
together. All guinea pigs in the control group died within a period of 
from twenty-one to thirty days with well marked signs of scurvy. All 


12. Koch, M. L., and Smith, A. H.: Proc. Soc. Exper. Biol. & Med. 21:366, 
1924. 
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guinea pigs in the group receiving dinitrophenol showed similar lesions 
and died between the twenty-first and the thirty-seventh day. Careful 
study of their eyes during life, as in the other experiments, and at 
autopsy failed to show any evidence of lenticular changes. It was there- 
fore concluded that dinitrophenol failed to produce any demonstrable 
changes in the lenses of guinea pigs during fatal vitamin C deficiency. 


DINITROCHLOROBENZENE AND TOLUQUINONE 


Another possibility to be considered was that there was a trace of 
some impurity in the dinitrophenol taken by the patients in whom cata- 
racts developed which was responsible for the changes in the lens rather 
than the dinitrophenol. The only chemical impurity which would have 
much chance of being present was the intermediate product, dinitro- 
chlorobenzene. Chemical studies of the important commercial brands of 
dinitrophenol revealed only traces of a chloride compound. Neverthe- 
less, dinitrochlorobenzene was added to the diet of a group of rats fed 
on the aforementioned normal diet to determine its possible effects on 
the eyes. 

Concentrations of 1 per cent dinitrochlorobenzene in the diet were 
found to be irritating to the tongue and caused the death of 5 rats in 
twenty-two days. Lower concentrations appeared to be innocuous. 
None of the rats receiving this compound showed any changes in the 
lenses. Therefore, there is little or no likelihood that any minute trace 
of this chemical, such as might be present in a clinical dose of dinitro- 
phenol, could have any deleterious effect. 

Almost all patients in whom cataract developed after the use of 
dinitrophenol were women. Women are particularly exposed to the 
drugs contained in contraceptives. One patient was seen with a clinical 
picture of cataract indistinguishable from that of cataract associated 
with the use of dinitrophenol; yet she had never taken dinitrophenol or 
any other medication for many years. The only drugs to which she 
was exposed were those contained in a popular proprietary contraceptive 
product. Investigation revealed that the active ingredient of this product 
was toluquinone, a spermicide. Therefore, the possible effects of this 
drug on the eyes was investigated experimentally. 

Two different groups of 6 rats each were fed 0.1 and 0.5 per cent 
toluquinone in the stock diet. When the lower concentration was used 
all the rats gained steadily in body weight until the experiment was 
terminated in one hundred and thirty-five days. When the higher 
concentration was used 5 rats died in sixteen days, while 1 rat survived 
until the experiment was terminated in one hundred and seventy-three 
days. In none of these 12 rats did repeated ophthalmoscopic examina- 
tions reveal any alterations in the eye or lens. Therefore, no evidence 
was found which would indicate any causative role for toluquinone in 
the production of experimental cataract. 
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SUMMARY AND CONCLUSIONS 


Rats fed diets deficient in vitamin A'and vitamin B, (G) and con- 
taining dinitrophenol in 0.1 per cent concentration failed to show any 
changes in the lens which could be associated with the production of 
clinical cataract. 

Guinea pigs fed a diet deficient in vitamin C and containing dinitro- 
phenol in a 0.2 per cent concentration similarly showed no detectable 
changes in the lenses. 

Accordingly, no experimental evidence was found that dinitrophenol 
could produce cataractous changes in the lens when the drug was given 
in maximum tolerated concentrations to animals suffering from severe 
or fatal deficiencies of vitamin A, B, or C. 

Dinitrochlorobenzene, a theoretically possible contaminant of com- 
mercial dinitrophenol, and toluquinone, the sole compound to which 1 
patient with cataract was exposed, were both fed to rats without produc- 
ing demonstrable lenticular changes. 

Therefore, there was a uniform failure to produce by experi- 
mental means in animals cataracts similar to those reported as due to 
medication with dinitrophenol in human beings. 
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Quantitative data on the absorption of visible light by the refractive 
media of the human eye? would seem to be important from many points 
of view. Thus the data may be used for (1) the correction of the 
photopic ocular visibility curve to a photopic retinal visibility curve, (2) 
the correction of a scotopic ocular visibility curve to a scotopic retinal 
visibility curve, (3) a comparison of the absorption spectrum of visual 
purple with the sensitivity of the eye and (4) the evaluation of various 
facts and theories concerning vision and color vision. Since an 
examination of the literature indicated that there were no adequate data 
available on the absorption spectrum of the ocular media for light of 
visible wavelengths, we decided that these data should be obtained. 
Accordingly, about three years ago we set up apparatus, with the aid 
of which we have determined the combined absorption characteristics 
in the visible spectrum from 400 to 820 millimicrons of the refractive 
media of 4 whole human eyes while the media were in situ in the eyes. 
These eyes were normal from the point of view of their optical character- 
istics. We have determined separately the absorption characteristics of 
the various component parts of these eyes (the cornea, aqueous, vitreous 
and lens) and also the absorption characteristics of 11 normal and 42 
cataractous lenses. The purpose of the present paper is to present a 
description of the apparatus and the method of procedure and to give 
the results of our measurements on the absorption of visible light by the 
ocular media. 


From the Howe Laboratory of Ophthalmology, Harvard University, and the 
Massachusetts Eye and Ear Infirmary. 

1. By this phrase we mean any difference of total luminous flux arising 
between the external surface of the cornea and the internal surface of that portion 
of the retina on which the image of the source would normally be formed. In 
addition to true absorption, this difference may be due to irregular refraction, 
regular and irregular reflection, fluorescence and diffraction. By visible light we 
mean radiant energy in the wavelength range between 400 and 820 millimicrons. 
By refractive media we mean the cornea, aqueous, vitreous and lens. 


a@ 
a 
ee 
a 

e 














38 ARCHIVES OF OPHTHALMOLOGY 


Many investigations have been made of the absorption of infra- 
red and ultraviolet rays by the human ocular media, probably because 
of the possible pathogenic significance of light of such wavelengths. 
Numerous references to these investigations may be found in the bibli- 
ography of the article by Verhoeff, Bell and Walker ? on the pathologic 
effects of radiant energy on the eye. As far as the absorption of rays 
in the visible range of the spectrum is concerned, however, adequate 
data are lacking. Nevertheless, it appears to have been generally assumed 
that the absorption of the human ocular media for this wavelength. 
range is equivalent to that of an equal thickness of water. It is inter- 
esting to trace the origin of this assumption. It is evidently based on 
the work of Aschkinass,* published in 1895, which we shall now briefly 
consider. Aschkinass determined the absorption spectrum of water in 
the extreme red end and in the infra-red portion of the spectrum. He 
then made similar investigations concerning the absorption of the ocular 
media of cattle. The cattle had been slaughtered about twenty hours 
before the necessary measurements were made. The absorption 
spectrums of the cornea, aqueous, vitreous and lens were determined 
separately. The transmission values for the combined media in situ 
were not determined. He observed that the aqueous transmitted less 
than an equal thickness of water but noted that the aqueous was 
cloudy ; he accordingly assumed that if it had been clear its absorption 
spectrum would have been identical with that of water. Aschkinass’ 
energy-measuring device was a thermopile, and he made no measure- 
ments on the ocular media below wavelengths shorter than 670 milli- 
microns. Since his measurements even in the extreme red end of the 
spectrum, beyond 670 millimicrons, do not agree with ours, we shall 
discuss his method somewhat. 

As Aschkinass pointed out, he rather consistently obtained trans- 
mission values of above 100 per cent for the crystalline lens of cattle. 
Although Aschkinass is not completely clear in his explanation for the 
cause of the phenomenon, it appears, as he stated himself, that he 
“obtained up to the angle of deflection A = 3° 15’ less deflection [of the 
galvanometer] in the direct radiation than after insertion of the lens.” 
In other words, his results show negative absorption on the part of the 
lens or transmission values of greater than 100 per cent for some 
portions of the spectrum. He attributed this to the fact that the 
crystalline lens was pressed between two glass plates and stated that “on 


2. Verhoeff, F. H.; Bell, L., and Walker, C. B.: The Pathological Effects. 
of Radiant Energy on the Eye, Proc. Am. Acad. Arts & Sc. 51:630, 1916. 
3. Aschkinass, E.: Ueber das Absorptionsspectrum des fliissigen Wassers und 


iiber die Durchlassigkeit der Augenmedien fiir rote und ultrarote Strahlen, Ann. 
d. Phys. u. Chem. 55:401, 1895. 
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account of the characteristic structure of the lens, the concentrating 
effect of it was not completely kept.” Two possibilities appear: (1) 
that forcing the lens between the plates resulted in diffusion and that 
“loss of concentrating effect” means diffusion, or (2) that placing the 
iens between the plates appeared, as would be expected from the struc- 
ture of the lens, not totally to eliminate its dioptric power, so that the 
size of the beam hitting the bolometer was smaller than it would have 
been if the lens had not been placed between the plates. As to the first 
possibility, it is difficult to see how this could result in the apparent 
transmission of the lens being greater than 100 per cent. The second 
possibility, however, could result in an apparent transmission of over 
100 per cent under two possible conditions: (1) if the rays of light 
when the lens was not in the beam were cut off by a diaphragm stop 
somewhere between the bolometer and the lens receptacle, or (2) if 
the galvanometer deflection was a function not only of the total energy 
of radiation but of the area of the bolometer exposed to the radiation. 
In any case, the existence of transmission values greater than 100 per 
cent is physically impossible, as Aschkinass realized. He therefore 
attempted to correct the data in the following fashion: He noted that 
the transmission values of the crystalline lens, including those over 100 
per cent, were similar to those of a layer of water of equal thickness, 
except that transmission values for the lens were consistently higher. 
What he did, essentially, was to select two transmission values of less 
than 100 per cent; one, determined for water, and a second, for the 
crystalline lens. He then divided the percentage transmission of water 
at this wavelength by the apparent percentage transmission of the 
crystalline lens at this wavelength and obtained a correction factor, m, 
with a value less than unity. He multiplied all the values for the trans- 
mission of the lens by the fraction m, thus reducing the transmission 
values above 100 per cent to 100 per cent or less. In the absence of any 
showing as to what the phenomenon of observed transmission above 100 
per cent is due, this mode of correction is clearly solely of an empiric 
nature, and, as Aschkinass himself stated, “There is, to be sure, a certain 
arbitrariness in the method.” 

Aschkinass next devoted a paragraph to his investigations on the 
human eye. Whether or not the eyes he used were obtained post 
mortem is not stated. There is no mention of the condition of the eyes 
or of the degree of freshness of the material. Aschkinass’ paper con- 
tains no experimental data on these eyes, but he stated that his results 
are in complete agreement with his measurements on the eyes of cattle. 
If this complete agreement means that Aschkinass encountered the same 
difficulties due to cloudy media and transmission values above 100 per 
cent in human eyes that he did in the eyes of cattle, the significance of 
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his measurements on the former is dubious. In a subsequent paper 
by Aschkinass* there is a graph showing the calculated absorption of 
a layer of water 2.28 cm. thick, the axial length of the human eye. The 
graph does not extend below 670 millimicrons. To summarize the 
situation, the absorption values given are for the eyes of cattle; the 
wavelength range used scarcely entered the visible spectrum; the ocular 
media were not normal, and the final values depended on an assumed 
correction. In other words, it can hardly be said that Aschkinass 
determined the absorption of visible light by the normal human eye 
at all. 

Luckiesh,® relying on the investigation of Aschkinass, stated: “He 
[Aschkinass] found that the various eye-media transmitted the visible 
and infra-red rays in the same manner as like thicknesses of water.” 
Using the data which had been obtained for water, Luckiesh calculated 
what the absorption of visible light by the eye would be if it were 
equivalent to that of a layer of water 2.28 cm. thick. 

Belief in the assumption that the absorption spectrum of the human 
ocular media may be derived from that of water by appropriate calcula- 
tions appears to be general. Thus Troland ® accepted the truth of this 
assumption when he corrected the photopic ocular visibility curve for 
the absorption of the macula lutea and the ocular media in order to 
derive a photopic retinal visibility curve. Even in the recent textook of 
Duke-Elder’ reliance is placed on the investigation of Luckiesh,® and 
the following statement is made: “The transmission of the ocular media 
is closely similar to that of a layer of water of equal thickness; only a 
small portion of the visible spectrum (about 8 per cent, Luckiesh, 1913) 
is absorbed.” 

The only data of which we are aware which can be used for the 
purpose of comparison with our results are those of Roggenbau and 
Wetthauer. These authors have been concerned mainly with the absorp- 
tion of the ocular media in the infra-red portion of the spectrum.® In 


4. Aschkinass, E.: Spektrobolometrische Untersuchungen iiber die Durch- 
lassigkeit der Augenmedien fiir rote und ultrarote Strahlen, Ztschr. f. Psychol. 
u. Physiol. d. Sinnesorg. 11:44, 1896. 

5. Luckiesh, M.: Infra-Red Radiant Energy and the Eye, Am. J. Physiol. 
Optics 2:3, 1921. 

6. Troland, L.: The Retinal Visibility Function, Abstr.-Bull. Phys. Lab. Nat. 
Electric Lamp A. 1:378, 1913. 

7. Duke-Elder, W. S.: Textbook of Ophthalmology, London, Henry Kimp- 
ton, 1932, vol. 1, p. 809. 

8. Luckiesh, M.: Radiant Energy and the Eye, Electric. World 62:1160, 
1913. 

9. Roggenbau, C., and Wetthauer, A.: Zur Frage der Erwarmbarkeit der 
einzelnen licht-brechenden Teil des Auges nach Bestrahlung durch einen leuch- 
tenden Ko6rper, Ztschr. f. Augenh. 64:143, 1928. 
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one paper,’® however, they presented a graph showing a continuous 
curve running through the visible spectrum. The graph was unac- 
companied by specific figures for the transmission in the visible spectrum. 
Their measurements in the infra-red portion of the spectrum, and hence 
presumably in the visible spectrum, were made on the eyes of cattle. 
They did not state, and we have been unable to ascertain, on what data 
for the visible spectrum this histogram was based. Since, however, 
their histogram is the only material even analogous to ours at our dis- 


posal, we shall present a graph in which their results are compared with 
ours. 


Occasionally we have found that measurements made by other 
observers on portions of the eye, although mainly concerned with the 
infra-red portion of the spectrum, have given some results in the long 
wave end of the visible spectrum." It suffices here to say that so far 
as comparisons can be made these measurements agree with ours in 
showing a uniform fairly high transmission in the visible extreme red 
end of the spectrum. There have also been some authors '? who have 


10. Roggenbau, C., and Wetthauer, A.: Ueber die Durchlassigkeit der brechenden 
Augenmedien fiir langweiliges Licht nach Untersuchungen am Rindsauge, Klin. 
Monatsbl. f. Augenh. 79:458, 1927. 

11. (a) Biicklers, M.: Zur Absorption des sichtbaren Spektralabschnittes 
durch die menschliche Linse, Arch. f. Augenh. 108:479, 1934. (b) Hartridge, 
H., and Hill, A.: The Transmission of Infra-Red Rays by the Media of the 
Eye and the Transmission of Radiant Energy by Crookes and Other Glasses, 
Proc. Roy. Soc., London, s.B 89:58, 1917. (c) Briicke, E.: Ueber das Ver- 
halten der optischen Medien des Auges gegen Licht- und Warmestrahlen, Arch. 
f. Anat., Physiol.. u. wissensch. Med., 1845, p. 262. (d) Klug, F.: Ueber die 
Diathermansie der Augenmedien, Arch. f. Physiol. 2:246, 1878. (e) Schlapfer, 
H.: Experimentelle Untersuchungen iiber die Absorption des Ultrarot durch 
Kammerwasser, Linse, und Glaskérper des Rindes, Arch. f. Ophth. 119:22, 1928. 
(f) Vogt, A.: Experimentelle Untersuchungen itiber die Durchlassigkeit der 
durchsichtigen Medien des Auges fiir das Ultrarot kinstlicher Lichtquellen, ibid. 
81:155, 1912. (g) Berner, I.: Experimentelle Untersuchungen iiber die Absorp- 
tion des Ultrarot durch Linsen von alten Pferden und Kithen, ibid. 119:368, 1928. 
(h) Mandach, E.: Experimentelle Untersuchungen iiber Absorption des Ultra- 
rot durch die Hornhaut des Rindes, ibid. 119:361, 1928. (1%) Roggenbau and 
Wetthauer (footnotes 9 and 10). 

12. (a) de Chardonnet, E.: Pénétration des radiations actiniques dans |’oeil 
de l'homme et des animaux vertébrés, Compt. rend. Acad. d. sc. 96:441, 1883; 
(b) Vision des radiations ultraviolettes, ibid. 96:509, 1883. (c) Gayet, A.: Sur 
le pouvoir absorbant du crystallin pour les rayons ultraviolets, Bull. et mém. Soc. 
franc. d’opht. 2:188, 1884. (d) Glancey, A.: Limit of Visibility in the Ultra- 
Violet, Am. J. Physiol. Optics 4:145, 1923. (e) Graham, W.: The Absorption 
of the Eye for Ultraviolet Radiation, ibid. 4:152, 1923. (f) Hallauer, O.: Ueber 
die Absorption von kurzwelligen Licht durch die menschliche Linse, Klin. Monatsbl. 
f. Augenh. 47:721, 1909. (g) Hoffmann, W.: Zur Messung der Ultraviolett- 
absorption von Hornhaut und Linse am lebenden Auge, Ztschr. f. Augenh. 63: 
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made determinations of the limits of transmission of the ocular media 
for the short wave end of the spectrum. A method commonly used is 
that of photographing a line spectrum through the ocular media and 
noting which is the last line in the violet or the ultraviolet portion of the 
spectrum appearing in the photograph. This method, of course, gives 
only qualitative results. So far as we are able to compare our quanti- 
tative results with these determinations, they appear to be in reasonably 
good agreement. 
APPARATUS 


A general view of the apparatus used by us is shown in figure 1. 
The arrangement of the optical parts may be seen in figure 2. The 
light source, S, was a 6 volt, 18 ampere, coil filament lamp which was 
maintained at 18 amperes by the use of a rheostat. The source was 
enclosed in a ventilated box with two round apertures, S, and S,, of a 
radius of 1.5 cm. Jena glass filters could be inserted at F, and F,. 
Light from S, was focused by means of the achromatic lens, L,, on a 
circular aperture, S,, 0.5 mm. in radius, and then diverged out into a box 
117 cm. long, which was lined with black velvet. Within this box was 
a sandwich type of barrier layer or blocking layer photocell, P,. This 
photocell could be moved with respect to aperture S;, which now con- 
stituted the effective source. The photocell was supplied with louvers, 
S,. The output of the photocell was fed directly and without amplifica- 
tion into a microammeter. Light from aperture S, was gathered by an 
achromatic condensing lens, L,, and focused on the entrance slit, S,, of 
a spectrometer, which will be described later. The light emerging from 
the exit slit, S,, was reflected upward by a prism of 45 degrees, Pr,, to the 
second photocell, P,. This photocell was also supplied with louvers, S;. 
The output of the second photocell was fed directly into the micro- 
ammeter in such a fashion as to cause a deflection opposite in direction 
to that due to the first photocell. Containers, C, of various types could 
be introduced between prism Pr, and the second photocell. These con- 
tainers were designed to hold aqueous, vitreous, cornea or lens or the 
whole eye. In the case of the cornea, lens or whole eye, the surfaces 
were wetted by contact with felt from which fatty material was removed 


38, 1927. (h) Schanz, F.: Ueber die Veranderungen und Schadigungen der 
Augen durch die nicht direkt sichtbaren Lichtstrahlen, Arch. f. Ophth. 86:549, 
1913; (i) Der Gehalt des Lichts an Ultraviolett, ibid. 103:158, 1920. (;) 
Shoji, Y.: Untersuchung tiber die Absorption der ultravioletten Strahlen durch 
die Augenmedien, Mitt. a. d. med. Fakult. d. k. Univ. zu Tokyo 29:61, 1922; 
(k) Etude photo-chemique de l’absorption des rayons ultraviolets 4 travers les 
milieux oculaires, Ann. d’ocul. 160:356, 1923. (1) Takamine, T., and Takei, S.: 
Ueber das Verhalten der durchsichtigen Augenmedien gegen ultraviolette Strahlen, 
Arch. f. d. ges. Physiol. 149:379, 1912. 
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by the use of ether and which was moistened with physiologic solution 
of sodium chloride (fig. 3). Figure 3 is a photograph of the container 
for the whole eye. At first a drip method was used to prevent the 
surfaces from drying, but a gradual drift of about 2 per cent was 
observed in the results. This drift was correlated with the formation of 





Fig. 1—General view of the apparatus used. 
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Fig. 2.—Schematic diagram showing optical system of the apparatus. 


a drop of solution. When there was substituted for the drip method the 
use of moistened felt, no such drift was observed. At first we attempted 
to utilize Weston 594 photronic cells in conjunction with a Weston model 
440 microammeter. The results were consistent, but the sensitivity in the 
blue and violet portions of the spectrum, in which we were particularly 
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interested, was not wholly satisfactory owing to the nature of the relative 
energy distribution of the light source and the spectral response curve 
of the photocell. We therefore substituted for the Weston photocells 
others with a considerably greater current output and had the Weston 
Company supply us with a special microammeter requiring 7 X 10° 
amperes for unit deflection. 

For the production of relatively monochromatic light, we used a 
Gaertner, L-231, constant deviation spectrometer. Over a period of 
several months, this instrument was calibrated and partially rebuilt. The 
refractive index, dispersion and refractive angle of prism Pr, were 
determined. The rate of tarnishing of the prism was also determined. 
The slit jaws, S, and S,, were removed and refinished, and the adjusting 
mechanisms for the jaws were rebuilt. Hartmann’s formula for dis- 
persion was applied, and the results were experimentally checked. The 














Fig. 3.—Container for eye (one-half actual size). 


widths of the slits were calibrated for various readings of the adjusting 
mechanisms, and the amount of scattered light from the spectrometer 
was determined. Louvers, not shown in figure 2, were then fitted so as to 
reduce stray light. The instrument was again tested for the emission 
of stray light at the exit slit, and it was found that under the conditions 
prevailing when we determined the absorption characteristics of the 
ocular media the amount of stray light remaining was insufficient to 
cause a noticeable deflection of the galvanometer. 

Kranz** reported the existence of doubly refractive lipoids in 
cataractous lenses. His investigation on 8 normal lenses from patients 
aged from 14 to 60 years revealed no doubly refractive lipoids. Since 
some of our experiments, although not those reported here, were per- 
formed on cataractous lenses, the photocells were tested in order to 
determine the effect of polarized light on them. The effect of variations 


13. Kranz, H.: Die polarisationsmikroskopische Untersuchung der kataraktés 
getriibten Linse, Arch. f. Ophth. 118:571, 1927. 
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in temperature on the output of the photocells was also examined and, 
within the margin of error of our measurements, was found not to 
affect the results. The drift effect of the photocells was investigated 
for the wavelength range from 400 to 820 millimicrons while the cells 
were in opposition. With our procedure the cells are constantly exposed 
to light, and a measurement of transmission at a single wavelength 
occupies between one and two minutes. The result is that for our pur- 
poses the drift effect was found to be negligible. 


The wavelength ranges for different settings of the spectrometer 
dial for the widths of the slits used are given in table 1. 


TABLE 1.—Wavelength Range for Different Settings of the Spectrometer 








Wavelengths, Wavelength Ranges, 

Millimicrons Millimicrons 
400-420 ‘ 5.2-6.4 
420-450 3.6-4.6 
450-550 2.5-4.9 
550-740 2.6-6.3 





Consideration of the various sources of error leads us to believe that 
the transmission values given may be in error by as much as 17 per cent 
of the stated value at 400 millimicrons, 12 per cent of the stated value 
at 410 millimicrons, 6 per cent of the stated value at 420 millimicrons 
and less than 2 per cent of the stated values for all other wavelengths. 


METHOD OF PROCEDURE 


The method of procedure used in examining whole eyes may be 
briefly described as follows: 


Whenever it was known that a patient was about to have his eye enucleated, 
and when the condition of the eye was such that its physical optical characteristics 
were expected to be normal, the scheduled time of operation was noted. An hour 
or two before operation the apparatus was checked for the normal functioning of 
the photocells, the zero setting of the microammeter and the focusing of the light 
on the entrance slit of the spectrometer and on the aperture supplying light to the 
bench photocell. The container for the eye was inserted in position so that it 
could be swung in and out of the beam, interrupting the path between the 45 degree 
prism and the photocell. As soon as the eye was enucleated, it was placed in 
physiologic solution of sodium chloride and brought from the operating room 
to the laboratory. The surrounding fatty tissue was stripped from the eye, and 
the optic nerve was cut short so that it would not interfere with the measurement 
of the transmission. During the entire process, including enucleation, care was 
taken not to abrade or deform the cornea. In each eye the corneal epithelium 
remained intact during the experiment. By observing the points of attachment of 
the extraocular muscles, particularly the inferior oblique muscle, and the position 
of the optic nerve, it was possible to find the region of the sclera which was 
approximately behind the fovea. With the use of a trephine 5 mm. in diameter, 
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the sclera and choroid were carefully cut through, and the pigment epithelium 
and retina were painstakingly removed from the region of the aperture. The 
eye was placed in the appropriate container with the pupil facing down, and a no. 0 
Hellige Hardax cover slip was placed over the aperture and in contact with the 
vitreous, which welled up to meet the cover slip when the eye was in the con- 
tainer. Correction was made for reflection and absorption due to the cover slip. 
The beam emerging from the exit slit of the spectrometer, when incident on 
the cornea, was never larger than 2 mm. square when the transmission was 
determined. The position of the eye was adjusted in the beam until a clearcut 
image of the slit was formed slightly above the cover slip. The photocell was 
now swung into position, and the location and size of the illuminated area on 
the photocell were noted. Since it was observed that different areas of the photo- 
cell showed slight differences in sensitivity, and since the output of the cell was 
also found to vary somewhat with the total area of the cell stimulated, even though 
the total energy was held constant, it was thought advisable to insure that the 
location and area of the stimulated portion of the photocell were the same whether 
the ocular media were in or out of the beam. A proper adjustment of the distance 
of the eye from the 45 degree prism and of the photocell from the eye accom- 
plished this. 

Ordinarly, we have been able to begin measuring the transmission within half 
an hour, and always within an hour, after enucleation of the eye. Our previous 
experiments on the eyes of rabbits, pigs and cats had demonstrated the advisability 
of examining the transmission within two hours after enucleation. The necessity 
for the use of fresh material has been emphasized by Mandach 115 in his work in 
the infra-red portion of the spectrum. 

After the eye was out of the optical system, the bench photocell and the aper- 
ture supplying light to the photocell were adjusted until the microammeter read 
zero. The distance of the photocell from the aperture was noted. The eye 
was then introduced into the optical system by rotating the container on a sup- 
porting arm until it was restrained from further movement by an adjustable 
stop. The microammeter showed a deflection, and the bench photocell was moved 
farther from the light source until the microammeter reading again became zero. 
The distance of the photocell from the aperture was noted, thus permitting deter- 
mination of the transmission at the wavelength for which the spectrometer was 
set, 400 millimicrons. The spectrometer wavelength dial was then set at 410 milli- 
microns, and the balance was again made. This procedure was repeated every 
10 millimicrons up to 500 millimicrons, every 20 millimicrons from 500 to 700 milli- 
microns, and every 40 millimicrons from 700 to 820 millimicrons. After these 
measurements of the transmission of the combined media in situ had been com- 
pleted, we measured in a similar fashion the separate transmission of the aqueous, 
vitreous, lens and cornea, each placed in an appropriate container. 


RESULTS 


The results of our measurements on 4 human eyes are presented in 
table 2. The transmission values were averaged at each wavelength and 
calculated as if the eyes contained lenses of an average age of 21.5 years 
instead of the lenses which were in the eyes at the time when the actual 
measurements were made. 

Each of the 4 complete eyes was obtained after enucleation for a small 
sarcoma of the choroid. Since sarcomas occur ordinarily in the later 
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years of life, the average age of the eyes was 62 years. The absorption 
characteristics of the human crystalline lens for light of visible wave- 
length change in a fairly regular fashion with age, as will be shown in 
a subsequent paper. Changes in the infra-red *’* and ultraviolet ** 
absorption spectrums of animal eyes with age have been noted. In table 
2 are given the transmission values for eyes with young lenses, because 
the results of our investigations will be of most value for the correc- 
tion of various observations made on relatively young persons. 


TaBLe 2.—Average Transmission Values for Four Human Eyes 








Average 
Wavelengths, Transmission Values, 
Millimicrons Percentage X 0.01 





Our method of calculation may be briefly described. As has already 
been mentioned, we separately determined the transmission of the lenses 
of each of the 4 eyes. The transmission of the lenses showed consider- 
able individual differences, amounting to as much as 20 per cent at some 
wavelengths. We then calculated what the transmission of each of 
these old eyes would have been without its lens and averaged the results 
for the 4 eyes at each wavelength. We next calculated the average 
transmission at each wavelength for a group of 5 normal lenses of an 
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average age of 21.5 years. Individual differences in this group were 
still present, although less than in the older age group. We then 
calculated what each eye would transmit at each wavelength if it were 
supplied with our lenses of an average age of 21.5 years and averaged 
the results. These are given in table 2. 

The data in this table show that the absorption gradually increases 
from the long wave end to the short wave end of the visible spectrum. 
The absorption is considerable and in the blue portion of the spectrum 
is far in excess of that of water. If Aschkinass’ results are calculated 
for a layer of water 2.28 cm. thick, it is found that for the wavelengths 
from 450 to 737 millimicrons the transmission never drops below 0.95 
per cent. It should be noted that if there were any undetected stray light 
which was affecting our measurements in the short wave end of the 
spectrum, it could result only in the measured transmission being 
greater than the real transmission. This means that if it were possible 
to eliminate stray light completely, the absorption in the violet portion 
of the spectrum could only be still greater than that indicated by 
table 2. 

There are two possible objections to the adequacy of the data in table 
2. One may be based on the pathologic condition of the eyes and the 
other on the age of the eyes. As to the first objection, there is a possi- 
bility, as is indicated by the work of Rados,’* that the amino acid content 
of the aqueous may be somewhat higher in an eye with sarcoma of the 
choroid than it is in the normal eye. This increase in amino acid content 
of the aqueous humor was attributed by Krause ** to the degeneration 
of tissue proteins. The eyes we used, however, had small flat sarcomas. 
On ophthalmoscopic examination the media appeared normal, and it 
seems improbable that the transmission of the ocular media of these 
eyes was significantly affected by the presence of the small sarcomas. 

As to the second objection based on the age of the eyes, allowance 
has already been made for the age of the lens, and it is the lens which 
accounts for the major part of the selective absorption of the eye in the 
visible spectrum. It may be that changes of transmission with age also 
occur due to changes in the vitreous, aqueous and cornea. A priori, 
these changes would be thought to be of much less extent than those 
which occur in the lens. Unfortunately, since the 4 whole eyes for which 
we were able to measure the aqueous, vitreous and cornea ranged in age 
only from 59 to 66 years, we were unable to demonstrate any differences 
in the transmission of the cornea, vitreous or aqueous due to age. 


14. Rados, A.: Untersuchungen tiber die chemischen Zusammensetzungen des 
Kammerwassers des Menschen und der Tiere, Arch. f. Ophth. 109:342, 1922. 

15. Krause, A.: The Biochemistry of the Eye, Baltimore, Johns Hopkins 
Press, 1934, p. 119. 
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In order to compare our data with those of Roggenbau and Wett- 
hauer, referred to previously,, we have attempted to determine with 
reasonable accuracy from their histogram the transmission values of the 
bovine eye in the visible spectrum, as is shown in figure 4. Also plotted in 
figure 4 are the results given in table 2. The qualitative agreement 
between the two sets of data is close in view of the differences in age, 
axial length and other factors between the human eye and the bovine eye. 
Our extremely low transmission values in the violet portion of the spec- 
trum are qualitatively confirmed. These low values should not be 
surprising if one considers that the refractive media of the eyes of 
animals may absorb practically completely at 380 millimicrons. 

It is not possible to give exact figures for the data of Roggenbau and 
Wetthauer corresponding to those in table 2, because, as has been 
explained, their graph is unaccompanied by specific figures for trans- 
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Fig. 4.—Graph showing transmission at various wavelengths. The solid line 
represents data on the human eye; the broken line, data on the bovine eye cal- 
culated from the histogram of Roggenbau and Wetthauer. 


mission. We have, however, calculated the trichromatic coefficients for 
our own data and also for the approximate data which we derived from 
Roggenbau and Wetthauer’s histogram. The results for the bovine eye 
are: x = 0.383, y =—0.385 and z=0.232. An equal energy source 
passing through a filter of corresponding characteristics would give a 
dominant wavelength of 578.4 millimicrons with a spectral purity of 
37.5 per cent.’® Similar calculations for our data give: x 0.376, 
y = 0.382 and z 0.242, corresponding to a dominant wavelength of 
577.6 millimicrons and a spectral purity of 35.3 per cent. It is seen that 
the dominant wavelength is practically the same for the two sets of 


16. Hardy, A.: Handbook of Colorimetry, Cambridge, Mass., The Tech- 
nology Press, 1936, p. 80. 
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data, and the spectral purity is possibly slightly higher for the bovine 
eye than for the human eye. The greater degree of spectral purity for 
the bovine eye is attributable to the relative excess of transmission of 
light at wavelengths of from 660 to 740 millimicrons and to the relative 
defect of transmission of light at wavelengths of from 430 to 660 milli- 
microns, which together more than overcome the considerably reduced 
transmission of the human eye in the extreme short wave end of the 
visible spectrum below wavelengths of 430 millimicrons. 


COMMENT 


In general, our results permit a fairly accurate statement of the 
amount of physical energy actually reaching the retina when external 
radiant energy of visible wavelengths is used as a stimulus. Many 
experiments on human subjects with normal eyes have yielded data 
from which conclusions have been drawn as to the response of the 
retina to light of visible wavelengths. In view of our experimental 
results, these conclusions obviously require modification to a greater or 
less extent. 

We shall now briefly consider some applications of the data. As 
to the decrease in apparent brightness due to the absorption of the 
ocular media, it is apparent that it is considerably greater than 8 per 
cent. The average transmission throughout the visible spectrum is 0.531 


. per cent. In order to find the effect of a reduction in transmission on 


the apparent brightness of an equal energy source, however, it is neces- 
sary to weight the transmission values at various wavelengths by the 
appropriate values of the relative visibility curve. Thus, although the 
absorption is high in the blue portion of the spectrum, the effect of this 
absorption on the apparent brightness of an equal energy source is rela- 
tively slight owing to the low visibility factor at the short wave end of 
the spectrum. If we consider the absorption due to the ocular media 
alone, neglecting the absorption due to the macula lutea, it will appear 
that the apparent photopic brightness of an equal energy source will 
be only 56.9 per cent of the brightness it would have if the energy were 
directly incident on the retina. Since the scotopic, or low intensity, 
visibility curve is shifted almost 50 millimicrons in the direction of the 
short wave end of the spectrum, it is apparent that the absorption of the 
ocular media will have a more profound effect on the apparent brightness 
at low intensities than at high. The apparent scotopic brightness of an 
equal energy source will be 49.8 per cent of the brightness it would 
have if the energy were directly incident on the retina. 

Briefly, to mention some further applications of our work, the data 
here presented are clearly of significance for the evaluation of the 
retinal complementation valences of light of different wavelengths and 
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the evaluation of retinal trichromatic functions. Individual differences 
of color sensitivity must be considered in relation to this work. The 
minimum radiation perceptible by the retina is obviously less than that 
indicated by the various determinations of the minimum radiation visu- 
ally perceptible. Our results permit a comparison in physical terms of 
after-images and entoptic phenomena with external stimulli. 

Other applications of our data which we have made will be described 
in subsequent papers. These applications include the correction of the 
scotopic and photopic ocular visibility curves and the determination of 
the relation of the resulting retinal scotopic visibility curve to the absorp- 
tion spectrum of visual purple. 

















ASSOCIATION OF AN ANNULAR BAND OF PIGMENT 
ON POSTERIOR CAPSULE OF LENS WITH 
A KRUKENBERG SPINDLE 


WILLIAM ZENTMAYER, M.D. 
PHILADELPHIA 


The association of a developmental anomaly, an annular band of 
pigment on the posterior capsule of the lens, with a Krukenberg spindle, 
a distinctive collection of pigment on the posterior surface of the cornea, 
a condition the cause and nature of which is in dispute, is of interest 
as it gives support to the view that Krukenberg’s spindle is an acquired 
lesion. A case in which this condition occurred is reported. 


A youth aged 16 came to me to have his eyes examined for glasses, as distant 
vision was poor. There was a low grade myopic astigmatism. Each eye showed 
a characteristic Krukenberg spindle occupying the midline in the lower half of 
the cornea. It could be plainly seen with the ophthalmoscope and seen in detail 
with the biomicroscope. It measured about 4 mm. in length and 1 mm. in its 
greatest width and extended from the center of the cornea to a point just above 
the lower limbus. With the biomicroscope the fusiform lesion was seen to be made 
up of brown pigment granules situated on or in the endothelium of the posterior 
surface of the cornea. 

On the surface of the posterior capsule of the lens of each eye there was an 
annular band of brown pigment. As seen with a +20 D. lens of the ophthalmoscope, 


, it had an average width of 0.5 mm. and was situated about 2 mm. in from the 


equator of the lens. The margins of the band were more or less serrated. In 
the right eye the circular band was broken at points corresponding to 8 and 4 
o'clock, the gaps being about 2 mm. wide. At these breaks short tags of pigment 
were seen directed toward the tips of the ciliary processes. In the left eye the 
band was unbroken, but there were a few lines of pigment running toward the 
equator of the lens. 


The refraction estimated under cycloplegia with homatropine was: 


O. D. —0.25 D. sph. = —1.50 cyl., ax. 15; vision 6/7.5 (?) 
O. S. —0.75 D. sph. = —2.00 cyl., ax. 165; vision 6/7.5 


The vision obtained indicates that the eyes were considerably amblyopic, 
as with the illumination used the normal vision is 6/4. 

At the time I saw the patient I could not recall having seen the 
anomaly described in any textbook or in the literature. Collins and 
Mayou, however, refer to it. A short time later, on the appearance of 


Read before the College of Physicians of Philadelphia, Section on Ophthal- 
mology, Feb. 17, 1938. 
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Mann’s book on “Developmental Abnormalities of the Eye,” I found 
the anomaly, as it appeared in the case reported here, described and 
illustrated under the title of “ring-shaped markings near the periphery 
of the lens,” in the following words: 


They consist of a single continuous line, or a dotted line, or one or two spots 
only, in the course of the hypothetical line. The line is concentric with the edge 
of the lens and runs so near the periphery that it practically coincides with the 
margin of the fully dilated pupil or is a little internal to this. 


Mann stated that the most likely explanation of these lines is that 
they are due to the maintenance of the contact between the tips of the 
ciliary processes. and the lens for too long a period. In the 100 mm. 
embryo the tips of the ciliary processes are in close contact with the 
periphery of the lens. They are at that time already pigmented. (In 
many animals this contact is maintained throughout life, and in birds 


0. D. 


"0.8 
Fig. 1—The upper two drawings show the annular band of pigment on the 


posterior capsule of the lens. The lower drawings show Krukenberg’s spindle in 
each eye. 


the lens is actually indented by the processes.) The ciliary ring 
increases in diameter more rapidly than the lens, with the result that 
the ciliary processes are withdrawn from the lens and a space is left 
between the two. 

These rare pigmented lines can be looked on as formed of pigment 
detached from the ciliary processes, which after too long contact finally 
manages to break away. 

According to Collins and Mayou: 


The cilio-posterior-capsular fibres of the ligament instead of becoming elongated 
into strands of kerato-hyaline may retain their cellular character. These cellular 
adhesions then hold the ciliary processes in contact with the posterior capsule 
of the lens, so that on the expansion of the globe the processes become stretched 
and attenuated. If the lens remains clear these elongated ciliary processes can 
be seen clinically attached to its posterior surfaces. Pigmented patches on the 
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back of the lens are sometimes seen as a congenital abnormality. They probably 
mark the site of adhesions of the ciliary processes which have subsequently given 
way on growth of the eyeball. 


The development of the Krukenberg spindle has been observed by 
several ophthalmologists. Koby in 1927 reported 2 cases of Kruken- 
berg’s spindle in which the condition developed while the patients were 
under his care. The first case was that of a woman who had iritis. 
Four months after she recovered from the iritis a pigmented spindle 
was seen to be forming in one eye. There was no spindle in the other 
eye. In the second case, that of a man, dots of pigment were seen on 
the posterior surface of the right cornea, which in eighteen months 





meget: 














Fig. 2A and B show the right and left eye with ring markings on the back 
of the lens (4). C shows the dots of pigment in another case; D, the position of 
the markings, and E, the temporary adhesions of the ciliary processes to the lens. 
(From Mann, I.: Developmental Abnormalities of the Eye, New York, The 
Macmillan Company, 1937.) 


developed into a typical Krukenberg spindle. There were no signs of 
ocular inflammation. 

Jonas Friedenwald has permitted me to report a case observed 
by him. 

A Negress, first seen in June 1928, complained of spots before the eyes and 
headaches, which were worse during the night. The eye presented no abnormalities. 
The Wassermann reaction was positive. The patient was placed under treatment. 
In August 1928 there was minimal circumscribed congestion in the right eye. The 
aqueous was filled with pigment granules, and there was a vertical spindle-shaped 
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deposit of pigment on the posterior surface of the cornea. There were no synechiae, 
and the vitreous was clear. Vision was 20/30. Though the patient was still under 
antisyphilitic treatment, the Wassermann reaction was positive. One month later 
the eye was quiet, and vision was 20/20. One year later the pigmented spindle had 
entirely disappeared, leaving only a few pigment granules on the back of the 
cornea. Since then the eye has been repeatedly examined and has never shown 
recurrence of the spindle or any evidence of intraocular inflammation. 


Greeves saw the spindle develop in a woman aged 62. . 

Haussen examined an eye microscopically in which a clinically 
typical picture of Krukenberg’s spindle was present. At the site of 
the spindle the wall of the cornea was pigmented, and the endothelial 








Fig. 3.—Ciliary processes in contact with the lens at 110 mm. (From Mann, I.: 


Developmental Abnormalities of the Eye, New York, The Macmillan Company, 
1937.) 


cells, which elsewhere were regularly formed and situated, were thickly 
filled with pigment dust. Therefore, the endothelial cells must have 
acquired phagocytic properties. The framework of the iridocorneal 
angle was infiltrated by fine pigment. The lumens of Schlemm’s canal 
were surrounded by particles of pigment. At the edge of Descemet’s 
membrane there was also pigment which had evidently migrated from 
the iridocorneal angle. Haussen thought that the iris was the source 
of the pigment. 

According to Edgerton, who reviewed the literature on Kruken- 
berg’s spindle, the corneal lesion so designated was first described by 
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Krukenberg in 1899, who gave it the name “bilateral congenital mela- 
nosis of the cornea.” The explanation Krukenberg gave for the lesion 
was that in fetal life, when the pupillary membrane is contiguous with 
the cornea, the pigment is fused with the cornea. 

Stock stated that he considered the pigmentation to be an anomaly 
in that the cells remaining on the posterior surface of the cornea after the 
formation of the anterior chamber have the power of developing pig- 
ment at the time of birth. 

Koby expressed the belief that the condition is due to convection 
currents in the anterior chamber and, in agreement with Turk, that the 
granules scratch the delicate endothelium and so facilitate deposit. He 
stated that the force of gravity accounts for the fact that the center 
of the spindle is below the center of the cornea; that disintegration of 
pigment is facilitated by myopia, senility and chronic inflammation, and 
that the spindle forms more rapidly if due to an inflammatory process. 

Peter, Griscom and Holloway stated that they believed the condition 
to be acquired. Peter expressed the belief that a low grade chronic 
inflammation of long standing, such as is often observed in cases of 
myopia, would probably be found in all cases of Krukenberg’s spindle. 

Friedman, according to Duke-Elder, agreed with the views expressed 
by Koby. 

Vogt expressed the belief that diffuse senile and presenile endothelial 
pigmentation and its fusiform arrangement into a spindle are two phases 
of the same tendency. 

Duke-Elder stated that the Krukenberg spindle is probably an 
accentuation of a general process in which pigment derived from the 
uveal tract is deposited on the corneal endothelium and aggregated into 
the space of an approximate vertical spindle, although minute examina- 
tion frequently shows that a much larger area of the cornea is bespeckled 
to a less degree. 

He further stated that when one adds to Vogt’s careful considera- 
tion the facts that the congenital origin of the spindle is merely a sur- 
mise in so far as it has never been seen in young persons and that 
it has been seen to appear in a previously unpigmented eye and to develop 
gradually under observation, the acquired nature of the spindle must 
be conceded. 

Mann expressed the belief that the distribution of the pigment 
granules suggests some connection with the thermal currents in the 
anterior chamber, as the spindle occupies the position of Lusse’s line 
(the linearly arranged leukocytes often found on the posterior surface 
of the cornea in normal eyes, usually of children, the distribution being 
accounted for by the thermal current). 

Bauer Caramazza expressed the same view. 
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Weinkauff suggested that the spindle might well represent an unusual 
type of arrangement of precipitates. 

Previous case reports show that the spindle may be acquired ‘both 
in quiet eyes and in eyes that had been the seat of inflammation of the 
uvea; also, that in one instance it developed and disappeared while the 
patient was under careful observation over a period of about one year. 

In view of the opinions expressed by Vogt, Duke-Elder, Mann and 
others, it seems reasonable to believe that in the case reported here the 
granules freed from the pigment line on the posterior capsule of the lens 
were carried by the circulation of the fluids of the eye into the anterior 
chamber, where the thermal currents deposited them on the posterior 
surface of the cornea. 

DISCUSSION 


Dr. ALFRED Cowan: Krukenberg’s spindle occurs more frequently 
than was considered before the advent of the corneal microscope and the 
slit lamp. Often the same type of pigmentation as is found in Kruken- 
berg’s spindle can be seen with the slit lamp but would escape notice by 
the ordinary methods of examination with oblique illumination. The 
pigment is deposited all over the posterior surface of the cornea, and the 
spindle formation is the result, merely, of a more dense arrangement 
over the spindle-shaped area. While it may be that the imprint of the 
pigment ring on the posterior surface of the lens is congenital in most 
instances, I have seen this condition result from inflammation several 
times. 











TESTING FITNESS FOR NIGHT FLYING: 
VISUAL ACUITY 


C. E. FERREE, Psx.D. 
AND 
G. RAND, Px.D. 
BALTIMORE 


Visual acuity may be defined as the power to see clearly, or to dis- 
criminate detail in objects. This power may be measured by the angle 
subtended at the nodal point of the eye by the detail discriminated or, 
more practically considered, by the angle subtended at the frontal sur- 
face of the eye. It may also be measured in terms of the size of the 
detail and its distance from the eye. It differs greatly with the intensity 
of light employed, and the amount of difference varies in individual 
subjects. So great is the effect of intensity of light and so poorly has 
it been subjected to control that it might be well to emphasize the 
importance of the factor by qualifying the definition to read: the power 
to see clearly, or to discriminate detail, at a given intensity of light. 
An entirely correct expression of acuity of course requires not only the 
specification of the size of the detail discriminated and of the intensity 
of illumination but a statement of all the other variable factors which 
affect power to discriminate detgil. Ordinarily, for the sake of con- 
venience this situation is handled by accepting certain conditions as to 
these factors as standard and always making the test under these con- 
ditions. 


Visual acuity sustains an important but as yet unknown relation to 
sensitivity to light. In the testing of night flyers it is important, there- 
fore, to determine not only their sensitivity to light but their power to 
see objects or to discriminate detail at low illumination and the effect 
of dark adaptation on this power. 


The great effect of intensity of light on acuity and on the relative 
rating of eyes as to acuity is a matter of comparatively recent knowl- 
edge. Our attention was called to the need for the testing of acuity 
at low as well as at high illumination by a request made during the 
World War by Commander G. B. Trible, who was then of the United 
States Naval Hospital in Washington, D. C. Commander Trible declared 
that not more than 25 per cent of the men accepted for service in the 
navy were able to qualify for the lookout service at night on the bridge 


From the Research Laboratory of Physiological Optics. 
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of battleships. His request was for a method and a suitable instrument 
for testing candidates for this service. Our recommendation was that 
the test be of visual acuity at low illumination. For making this test 
we devised a method and an instrument, both of which were used by 
him with, as he stated, great success and satisfaction. 

Just what proportion of men accepted for flying service are fit for 
night flying we are not prepared at this time to say. The problem of 
testing as to fitness for night flying is somewhat similar, however, to 
that of testing as to fitness for the lookout service at night on the bridge 
of a battleship. There is the same need of unusual ability to see at low 
illumination and of unusual power of dark adaptation. 


IMPORTANT FUNCTIONS TO BE TESTED 


For night flying important functions to be tested are: (1) the ability 
to see at night and at low illumination and the effect of dark adaptation 
on this ability and (2) the amount and speed of dark adaptation. 
Normal or better than normal sensitivity in light adaptation is of course 
also important. The eyes that are needed for night flying are the best 
of what might be called the normal group, that is, of those that have 
both good dark and good light vision. More important than speed and 
range of adaptation, however, is the place in the scale of sensitivity at 
which the adaptation or change in sensitivity occurs. 


1. The Ability to See at Night and at Low Illumination and the 
Effect of Dark Adaptation on This Ability—Two functions are involved 
in the ability to see, namely, the ability to sense light, or to discriminate 
differences in light and brightness, and the ability to discriminate detail, 
or what is commonly called visual acuity. Either of these functions 
may be used in testing the ability to see at low illumination and the 
effect of dark adaptation on this ability. 


If visual acuity is chosen, the determinations may be made at any 
level of illumination or at the end of any period of light adaptation 
from low to high, in which case the result may be taken as indicating 
the power to see objects or to discriminate detail under that condition. 
Correspondingly, the effect of dark adaptation on the ability to see at 
low illumination may be tested by determining the acuity at some pre- 
determined low level of illumination at the intervals selected for con- 
sideration from the beginning of dark adaptation until the process is 
complete. The results of these determinations when plotted against 
time of adaptation in the form of a curve give a complete picture of 
the course of dark adaptation for the eye in question through a given 
period so far as its effect on acuity or the power to see objects is con- 
cerned. Thus one can determine the eye’s ability to see objects at any 
time from the beginning to the end of dark adaptation at any level of 
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intensity that may be selected for the test. Whether one or a number 
of intervals is chosen will depend on the purpose for which the test is 
being made. If the result is wanted approximately at the eye’s maxi- 
mum sensitivity to light, for example, the test should be made at the 
end of an interval of twenty or thirty minutes. If preferred, instead 
of complete darkness the adaptation may be to some low level of illumi- 
nation, for example, of the order experienced in night flying. 

Visual acuity at low illumination may be tested in two ways: (a) 
by determining the smallest detail or visual angle that can be discrimi- 
nated at a given low intensity of illumination and (b) by determining 
the lowest intensity of illumination at which a given size of detail or 
visual angle can be discriminated. Either method gives the smallest 
detail or smallest visual angle that can be discriminated at the intensity 
of light employed. Since, however, with the means now available it 
is much easier and quicker to vary the intensity of illumination in small 
steps or in continuous series than to vary the size of the test object, the 
second of these methods is the more feasible and convenient, particularly 
for determinations of the effect of dark adaptation on acuity. It will 
therefore be the only method considered in connection with the tests 
to be discussed in this paper. In the use of this method of determining 
acuity, the adaptation curves are obtained by plotting against time of 
adaptation the intensity of light at which the given detail can be dis- 
criminated. 

In order to show individual differences in the ability to see or. dis- 
criminate detail at low as compared with high illumination, a study was 
made of 61 observers; and in order to show the effect of dark adapta- 
tion on this ability and individual variations in this respect, a study was 
made of 21 observers. The results of the latter study are given in 
figures 1 and 2. In this study acuity was measured by determining the 
lowest intensity of light at which a suitable size of detail could be 
discriminated. The results of both studies will be discussed later in 
the paper. 

2. The Amount and Speed of Dark Adaptation—In connection 
with the function of dark adaptation, two important points are pre- 
sented for testing: the total amount, or range, of adaptation for the 
eye in question and the speed of adaptation, or the quickness with which 
the eye changes its sensitivity with change from dark to light and from 
light to dark. Those intimately conversant with the ocular needs of 
the night flyer say that the latter of these two points is the more impor- 
tant. In modern aviation, they maintain, what the night flyer needs 
more than anything else is the power to change his vision quickly from 
the illuminated cockpit and instrument panel to the outside world and 
back again. In this connection it may be noted that the transition from 
the outside back to the cockpit does not present a serious problem, 
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because, as will be discussed later, light adaptation takes place with 
much greater rapidity than dark adaptation. What problem there is 
comes from the fact that until sufficient light adaptation has taken place 
a disturbing dazzle may be present. In most cases, at medium intensi- 
ties this effect will disappear in a few seconds. If necessary, a test for 
light adaptation can easily be devised. However, in relation to fitness 
for night flying it is perhaps well to point out again that neither speed 


vO 
as 
cs 
~ 
os 
= 
= 
—J 
oo 
°o 
> 
ee 
ct 
w 
= 
& 
os 
= 
rary 


Oo 15 30 45 
Time of Dark Adaptation (Min) 


Fig. 1—Curves showing the lowest intensity of light needed to discriminate 
a detail subtending one minute of visual angle at the beginning of a period of 
dark adaptation and after fifteen, thirty and forty-five minutes, based on the 
highest, the lowest and the 25, 50 and 75 percentile values for a group of 21 
observers, aged from 18 to 28 years. The intensity of light is expressed in foot 
candles. The distance between the limiting curves represents the total range of 
values for the group in question; that between the 25 and 75 percentile curves, 
the middle 50 per cent range of values. The adaptation represented in these curves 
is foveal. 


nor amount of change in sensitivity is as important as the place in the 
scale of sensitivity at which they occur. That is, it is quite possible 
that a candidate might have a good range and speed of adaptation and 
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still a comparatively poor power to see at low illumination both at the 
beginning and at the end of the period of dark adaptation. Such a 
person would be obviously unfit for night flying. To be fit for night 
flying the candidate must have a normal or better than normal rating 
in power to see at low illumination at the beginning of the period of 
dark adaptation and throughout its course. 


For an approximate determination of the total amount, or range, 
of adaptation as measured by the light minimum for the discrimination 
of detail, the test can be made at the beginning of the period of dark 
adaptation and at the end of some suitable interval, preferably fifteen 
or twenty minutes. The curves, previously referred to, in figures 1 
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Fig. 2.—Curves for 6 observers, aged from 18 to 28 years, showing the lowest 
intensity of light needed to discriminate a detail subtending one minute of visual 
angle at the beginning of a period of dark adaptation and at the end of five, ten, 
fifteen, twenty-five, thirty-five and forty-five minutes. The intensity of light is 
expressed in foot candles. The adaptation represented in these curves is foveal. 


and 2 show the amount of adaptation that was obtained for 21 young 
healthy pairs of eyes. A fairly good conception of the individual varia- 
tion in this result may also be had from these figures, although the 
curves in figure 1 were not plotted specifically to bring out this point. 

For testing the speed of adaptation, one of the following methods 
may be used. For the first two, alternate procedures are given for 
measuring the speed of adaptation in general, regardless of the purpose 
for which the measurements are to be used. The second two are pre- 
sented as quick tests for the acceptance or rejection of candidates on 
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the basis of predetermined critical values and for the rating of those 
whose adaptation falls above or below the critical value. 


In method A the amount of light required to discriminate the test 
object is determined at the beginning of the period of dark adaptation 
and again at the end of some interval sufficiently long to cover the 
greater portion of the period of rapidly changing sensitivity, for 
example, at the end of five minutes. Either the total change in result 
that has occurred in this time or the average rate of change, i.e., the 
total change divided by the time, can be taken as the index of the speed 
of adaptation. In this method the time of adaptation is fixed and the 
amount of light required to discriminate the test object is determined 
at the end of that time. 


In method B the amount of light required to discriminate the test 
object is determined at the beginning of the period of dark adaptation, 
and then the time that must elapse until the discrimination can be made 
at an intensity of light of a predetermined critical value is measured. 
Again, the change in result divided by the time required to obtain this 
change may be taken as the index of the speed of adaptation. In this 
method the illumination of the test object is fixed and the time required 
to attain the sensitivity needed for the discrimination of the test object 
is measured. 

With method C, in case a critical value has been determined in 
preliminary work for the time of adaptation needed to discriminate the 
test object with a given amount of light, the discrimination required 
may be attempted at the end of that interval. If the discrimination 
cannot be made, the candidate is ruled out. If, however, a rating of 
candidates who have failed is wanted, their rating can be determined 
by decreasing the difficulty of the task set for discrimination, that is, 
by increasing the intensity of illumination of the test object. Likewise, 
if a rating is wanted of candidates whose speed of adaptation is greater 
than that indicated by the critical value, this rating can be determined 
by increasing the difficulty of the task, that is, by decreasing the intensity 
of the test object. In this method both the time and the task set for 
discrimination are fixed, and it is determined whether the candidate can 
meet the requirement. 

In method D the task set for discrimination may be given a pre- 
determined value and the time required to attain this value measured 
directly. This time may then be compared with a predetermined critical 
time. Or the alternative procedure may be used; that is, the time of 
adaptation may be set at a predetermined value and the amount of light 
required to discriminate the test object determined at the end of this 
time. The result may then be compared with a predetermined critical 
value. From these results the candidate may be rated merely as meet- 
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ing the requirement, more than meeting the requirement or failing to 
meet the requirement ; or, if desired, the rating can be made quantitative. 

With respect to these methods, the following comments may be 
offered: (a@) Methods C and D can be used only on the assumption 
that all the candidates tested have good power to see at low illumination 
while still light adapted, that is, at the beginning of the period of dark 
adaptation. The night flyer should have normal or better than normal 
ability to see objects the instant he looks from the cockpit to the outside 
world, as well as normal or better than normal power to increase this 
ability as dark adaptation is prolonged. Obviously the point should be 
tested, not assumed; that is, the test should be made at the beginning 
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Fig. 3—The Ferree-Rand projector and a drawing of its optical system. This 
instrument can be used for testing visual acuity and errors of refraction and for 
determining the light minimum for the discrimination of detail. 





as well as at the end of the period of dark adaptation selected, as is 
done in methods A and B. Methods C and D have been considered 
here only because they are of the type that has been suggested by other 
writers and was used during the World War for testing the light sense. 
(b) When the intensity of light on the test object is fixed and the time 
required to discriminate the test object determined, a serious objection 
is encountered if the method is used for more than a short period of 
adaptation. To require the observer to attempt to hold a state of fixa- 
tion of the eye for any considerable length of time induces an ocular 
condition that is detrimental to the purpose of the test, and unless the 
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observation is continuous an exact measurement of the time cannot be 
made. Any one who has ever read a photometer knows that a few 
seconds of staring at the test field will obliterate somewhat the differ- 
ence in brightness in the surfaces compared. In other words, a fixed 
eye quickly loses its sensitivity to differences in brightness. A single 
ocular movement or blink will restore the sensitivity that is lost by 
several seconds of fixed exposure. It is almost impossible to stand- 
ardize the ocular movements and blinking that will occur in from three 
to five minutes. The candidate who takes his task most seriously and 
gives the steadiest fixation will recover his sensitivity most slowly. In 
fact, if it were possible to rule out blinking and ocular movement he 
would lose rather than recover the power to discriminate differences in 
brightness. It does not take long, particularly under low illumination, 
to stare out small differences in brightness in the test field and the 
details formed by these differences. A fixed eye, or an eye that is 
as nearly as possible motionless, in the dark soon passes into an abnor- 
mal condition of inability to make objective discriminations, owing in 
part to the masking influence of a great variety of subjective visual 
phenomena. Ocular movement operates strongly to prevent these veil- 
ing phenomena, a single movement often bringing out in strong relief 
differences in brightness and details that have been completely obscured. 
A fixed eye is never a sénsitive eye, and the best way to obtain high 
sensitivity and at the same time to standardize sensitivity is perhaps to 
move the eye quickly before each observation. In general, therefore, 
experimental methods or test conditions requiring unduly long periods 
of fixation of the eye should as far as possible be avoided. 


THE TEST INSTRUMENT 


A satisfactory instrument for making these tests is the one we 
devised, as already stated, for the use of the navy during the World 
War.’ It has been called an acuity projector. A photograph of the 
commercial model and a drawing of the optical system are given in 
figure 3. The instrument has the following features and advantages: 

1. It is small, compact, easy to operate and conveniently portable. 


2. It can be used either to illuminate a printed test chart or to 
project the image of a test chart or test character on a blank screen. 
Means are provided for focusing for distances ranging from 10 to 20 
feet (from 304 to 609 cm.), images being given in each case of the 
size correct for that distance. : 


1. Ferree, C. E., and Rand, G.: Visual Acuity at Low Illuminations: Appa- 
ratus and Results, Tr. Am. Ophth. Soc. 17:370-395, 1919; Lantern and Apparatus 
for Testing the Light Sense and for Determining Acuity at Low Illuminations, 
Am. J. Ophth. 3:335-341 (May) 1920. 
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3. It is provided with a means for varying the intensity of illumina- 
tion of the test objects over a wide range without changing the color 
or composition of the light or the size, shape or location of the illumi- 
nated area. This means consists of an iris diaphragm located as close 
as possible to the back or the front surface of the projection lens, so 
that it cuts uniformly each cone of light that is focused to form the 
various points in the projected image. It is because of this position of 
the diaphragm that it cuts down uniformly the light in the image with- 
out changing its size, shape or location. 


4. It not only delivers the light to the test surface in variable 
amounts as desired but measures the amount delivered. That is, it is 
provided with a scale from which the amount of light delivered can be 
read or easily derived. 


5. We have devised an attachment for changing the size of the test 
object in continuous series without changing its intensity of illumina- 
tion. It provides means for changing independently of each other both 
the intensity of the illumination and the size of the test object in con- 
tinuous series. The attachment, however, is not furnished at this time 
with the commercial model. 


6. The instrument is provided with the best type of test object 
known to us for standardizing the testing and rating of acuity. It is 
provided also with a complete auxiliary equipment for testing errors of 
refraction. This equipment includes the two most sensitive tests for 
astigmatism known to us at this time, a radial line chart at high illumi- 
nation and a rotatable double-broken circle at low illumination. Further, 
because of its control of intensity the instrument provides a sensitive 
means of completing the correction for any type of refractive error at 
low illumination; and not only does it provide a sensitive and highly 
accurate means of testing for errors of refraction, but it is said by many 
authorities to furnish the quickest means known to them of completing 
a refractive correction. 


7. It has the great convenience and advantage that all the changes 
and operations required for the test can be made by the examiner within 
easy reach of both the person tested and the trial case when a trial case 
is used. 


8. It does not require the use of auxiliary charts. All the test 
characters and test objects can be prepared in the form of lantern 
slides, which can readily be kept clean and stored in a small space. The 
use of lantern slides permits of the employment of a great variety of 
test material without undue inconvenience in using and storing. It also 
permits of less opportunity for the memorization of the test material 
by the person tested. Furthermore, it permits of the convenient rota- 
tion of such test objects as the broken circle, the double-broken circle 
and the illiterate E. 
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The instrument makes it possible to determine acuity and the curve 
of dark adaptation as measured by changes in the amount of light 
required to discriminate the test object under the precise conditions of 
measurement and control that are needed in making standard determina- 
tions. Some of the conditions are: 1. The determinations may be made 
at constant and reproducible intensities of illumination from very low 
illumination to the brightness equivalent of 100 f8ot candles on an 
ordinary chart. 2. The intensity of light delivered may be read directly 
or readily derived from the scale of the instrument. 3. All instruments 
are carefully standardized before they are delivered to the customer. 
4. The best type of test object known to us for standardizing the test- 
ing and rating of acuity has been adopted. The test objects furnished 
by us have been constructed with great accuracy, and care will be taken 
that a high standard of uniformity is maintained in all test equipment 
and material. 5. The test equipment and material are put out in such 
a form that they may easily be given proper care and deterioration may 
be prevented. This is important if consistency of result is to be 
obtained over a period of time. 


THE TEST .OBJECT 


In any standard rating of acuity or in any test involving a standard 
rating of acuity or a correct and high reproducibility of result, the type 
of test object and the type of judgment required are of fundamental 
and paramount importance—of greater importance than any acuity 
instrument or projector. With respect to the testing of acuity, it is 
absolutely essential to understand in the beginning that a correct test 
cannot be made unless a correct test object is used. It is for this 
reason and because high sensitivity and high reproducibility of result 
are required in the type of experiments considered here that space will 
be given to a discussion of the type of test object that should be 
employed. A further important requirement in the choice of a test 
object is that it can be presented as many times as may be needed with- 
out danger of memorization by the person tested. None of these require- 
ments can be satisfied by the test objects of the capital letter type. 

After many years of preliminary study and experimentation, we 
have adopted the double-broken circle as the best test object for the 
standard measurement and rating of acuity. Test objects of the broken 
circle type satisfy extremely well all the essential requirements of a 
good test object for use in every way in which such an object may be 
used. 1. The task set to the judgment is ideally simple, yet the resolving 
power in the different meridians is tested remarkably well. That is, 
when there is an inequality of resolving power in the different meridians, 
the effect is to give a false location to the opening or to produce the 
appearance of openings where they are not. 2. When a sufficient num- 
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ber of positions is used, the results of the test afford directly a great 
deal of information as to the correctness of focusing in the different 
meridians. The test series has therefore considerable analytic as well 
as general merit. 3. The broken circle, particularly when it is used in 
connection with variable illumination, as described in our former 
papers,” is a most excellent test object for the detection of astigmatism. 
The combination with variable illumination affords the most sensitive 
test for astigmatism we have as yet had the opportunity to try. 4. When 
used in positional series the test object provides an ideal objective check 
on the judgment and one that is effective for children and illiterate 
subjects. 5. The broken circle is exceptionally well suited for the con- 
struction of a rating scale. There is but one type of detail, the break in 
the circle, to be discriminated, and the form of the test object is such 
that this detail can be easily measured and accurately and easily con- 
structed in accord with this scale. 6. As was noted in former papers,* 
test objects of the type of the broken circle show greater sensitivity and 
give higher reproducibility of result than other test objects commonly 
used, such as the Snellen letters or the letter E. 7. The broken circle, 
particularly if a rotatable test object is used, can be presented as often 
as may be desired in an experimental series without danger of memoriza- 
tion. This feature, as already indicated, is especially important in work 
of the kind discussed here, namely, the testing of the ability to discrim- 
inate detail at low illumination and of the effect of dark adaptation on 
this ability. 

As compared with the Landolt circle, or the circle with a single 
break, the circle with the double break has the following additional 
advantages: 1. The two openings, 90 degrees apart on the arc of the 
circle, provide a more sensitive and a more correct test of the resolving 
power of the refracting medium than is provided by a test object with 
a single opening. 2. There is the further advantage that the test in 
both meridians can be made simultaneously. Simultaneous comparisons 
are always to be preferred to successive comparisons, particularly when 
the test is made in the absence of cycloplegia. When the test is made in 
the absence of cycloplegia, this feature is of great service in preventing 
what is known as selective or meridional accommodation. 3. The open- 
ings may be turned in double the number of directions with a given 


2. Ferree, C. E., and Rand, G.: (a) Visual Acuity at Low Illumination and 
the Use of the Illumination Scale for the Detection of Small Errors in Refraction, 
Am. J. Ophth. 3:408-417 (June) 1920; (b) Sensitivity of the Illumination Scale 
for Determining the Exact Amount and Placement of Correction for Astigmatism, 
ibid. 4:22-27 (Jan.) 1921; (c) The Testing of Visual Acuity: II. The Compara- 
tive Merits of Test Objects and a New Type of Broken Circle as Test Object, 
ibid. 17:610-618 (July). 1934. 

3. Ferree and Rand.?@:¢ 
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number of positions of the circle. The testing of the resolving power” 
in double the number of meridians for any position of the circle is of 
special value in the measurement of dark adaptation by the acuity method 
because of the small amount of time that is available for making each 
determination. It is also of advantage in the ordinary work of testing 
acuity and of constructing charts for this purpose. In constructing 
charts, for example, only half the number of objects of the same size 
is required, and therefore double the number of sizes can be used with- 
out increasing tlie dimensions of the chart. Further, the chart can be 
used as readily upside down as right side up, so that the effect is given 
of doubling the number of positions of the openings and changing the 
order of their presentation. It is of great advantage too in our special 
test for astigmatism based on the use of the broken circle in conjunc- 
tion with a variable intensity of illumination. By the use of two breaks, 
or openings, in the circle the time required for making this test is 
reduced one half. 


The double-broken circle is furnished with our acuity projector both 
as a single rotatable test object and in the form of an acuity chart. 
Some of the advantages of this chart are: 1. The test objects have 
been constructed with great accuracy. In the chart furnished by us, 
measurements were made to 1/1,000 inch (0.00025 mm.) by means of 
a micrometer comparator. Similar measurements made on capital letter 
charts now in use showed errors in construction amounting sometimes 
to as much as 25 per cent. 2. More than twice the number of sizes of 
the test object ordinarily used in charts of the capital letter type are 
provided, so arranged as to permit of the optional use of the extra sizes. 
3. In the charts in common use there is a deficiency not only in the 
number of sizes used but in the distribution of sizes with respect to 
adequate provision for eyes of poor and better than medium vision 
and with respect to the variation in acuity with age and intensity of 
illumination. Due care has been taken in the construction of our chart 
to remedy this deficiency as far as is feasible. 


Charts of the capital letter type do not satisfactorily meet even the 
most fundamental requirements of a measuring scale. The construc- 
tion of a measuring scale presupposes the selection of a unit, or portion 
of the thing to be measured, that is maintained equal in value or mag- 
nitude throughout the scale. The capital letters present a multiplicity of 
units, one for each letter used in the series. In such a situation com- 
parison and evaluations are difficult and numerical ratings impossible. 
Can any one say that in a chart the task set by a first line which, for 
example, contains only the letter L sustains any known relation to that 
set by a second line which contains the letters T and E or to that set 
by any other line? In different charts the series consists of seven, 
fourteen, eighteen or twenty different letters of the alphabet distributed 
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in various ways in the different lines. The situation is further compli- 
cated by the fact that the number of letters used in the different lines 
may vary from one to eight or nine. Thus, considering the individual 
letters in the line or the line in toto as a division of the scale, the situa- 
tion is hopeless for the purpose of numerical comparison or measure- 
_ ment. The use of such a plan in the construction of a scale of physical 
magnitudes would receive scant consideration, and the test letters as 
such are, it will be remembered, physical magnitudes and can be treated 
as physical magnitudes. Any attempt to treat the lines of letters on the 
chart as divisions in a subjective scale would require an enormous 
amount of empiric calibration, an amount that has thus far been found 
to be prohibitive in any department of sensory work. Considering the 
test characters as physical magnitudes, it is obvious that much greater 
possibilities for rating and measurement are at one’s command with the 
use of a single well selected object of the sizes wanted. With such an 
object, when all other factors that affect one’s powers of discrimination 
are held constant, a fairly good approximation to a correct numerical 
rating and a comparative measurement may be made. 

Further, in the case of charts of the capital letter type the judgment 
is in terms of recognition instead of discrimination of detail, and it 
necessarily has to be because of the type of test object used. To be 
recognized objects need not be seen clearly. The results obtained are 
thus not in terms of the function tested and sustain an indeterminate 
relation to that function. In the use of test objects of the type of capital 
letters it would not be easy to make a judgment in terms of one or more 
critical details of uniform and measured size. The judgment in terms 
of recognition is inherent in this type of test object. 


In previous papers * we have discussed and demonstrated the effect 
of various factors in the determination of acuity. We have not, how- 
ever, as yet shown the effect of type of judgment, and it is not our 
intention to do that here in detail. We wish here merely to note the 
factor and to give some slight indication of the magnitude of its 
importance. For example, a comparison of the ability to discriminate 
the opening in a broken circle accurately constructed to the one to five 
minute scale and the ability to recognize the letter E accurately con- 
structed to the same scale (a favorable letter for this construction) 


4. Ferree, C. E., and Rand, G.: (a). The Effect of Increase of Intensity of 
Illumination on Acuity and the Question of the Intensity of Illumination of Test 
Charts, Am. J. Ophth. 6:672-675 (Aug.) 1923; (b) The Testing of Visual Acuity: 
I. Factors in the Sensitive Use of the Test for the Detection of Errors of Refrac- 
tion, ibid. 17:29-36 (Jan.) 1934; (c) III. Types of Test Field and a Projection 
Apparatus, ibid. 17:1147-1150 (Dec.) 1934; (d) Age as an Important Factor in the 
Amount of Light Needed by the Eye, Arch. Ophth. 13:212-226 (Feb.) 1935; 
(e) footnote 2c. 





FERREE-RAND—FITNESS FOR NIGHT FLYING 71 


showed a difference in the rating of acuity of the order of 15 per cent, 
the rating being that much higher when made with the letter E. This 
difference can be considered to be due almost if not entirely to differ- 
ence in the type of judgment. 

It may further be noted that the test of power to recognize belongs 
of necessity dominantly to the class of what are called specific perform- 
ance tests, not to the class of basic tests of capacity; that is, the result 
will vary with the object that has to be recognized. For example, as 
already noted, equal power is not had for the recognition of different 
capital letters, even when these letters are constructed to the same 
scale. Further, this power will not be the same for other objects as for 
capital letters. Obviously, the power to recognize varies both with the 
type of object and with the individual person over and above the power 
to discriminate detail. 


While it may be worth while to test the power of recognition in a 
rating of human capacities, the test has to be made for each object 
separately. The results obtained for no one object alone can be taken 
as measuring the individual’s power to recognize. Because of the low 
transfer value of the results obtained, little general importance is 
usually ascribed to such tests and they are used no more than can be 
helped in a program of testing. It can thus readily be seen that it is 
wrong to make the basic test of vision in terms of the power to recog- 
nize and not well to substitute a test of the power to recognize for a 
basic test of vision. From the standpoint, then, both of correctness of 
principle and of reproducibility of result from person to person and 
from time to time with the same person, a type of test object should 
be employed with which the judgment of power to discriminate detail 
not only can be conveniently used but is required. 


It is clear that the greatest possible care should be exercised in the 
selection and the construction of characters which are to be used for the 
testing of visual acuity. The test objects and the test characters, not 
the projector or other means of presenting them, are the foundation 
of the test. With charts constructed in a hit or miss fashion—some 
made up of authentic Snellen letters, some made up of capital letters 
not constructed to meet the one to five minute requirement of the 
Snellen scale and not of the same order of discriminability in different 
charts, some made up of other types of test object and all too often 
inaccurately constructed as to size—the situation in acuity testing is 
chaotic. Is it any wonder that in the air service, army, navy and com- 
mercial, and in many similar fields the complaint is made that tests 
conducted at different stations and at different times do not give the 
same rating of acuity? It is a recognition of this situation that leads 
to the appointment of committees for the standardization of test charts. 
That these committees have to be appointed over and over again is due 
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largely to the fact that a proper rating scale can never be obtained with 
capital letters as test objects. 

In stating results, must one always be required to give a detailed 
specification of the kind of chart used, or should not the endeavor be 
made to get a test object and a test chart that best satisfy the require- 
ments of a rating scale and adopt and use them as standard? For the 
test object we have recommended the double-broken circle, the critical 
details of which, the two breaks in the circle, can be constructed to 
meet absolutely the one minute requirement for such details. 

In the use of the equipment recommended for measuring the eye’s 
ability to see at low illumination and its power of dark adaptation, 
either the slide containing the double-broken circle test objects of dif- 
ferent sizes or the single rotatable test object may be employed. As a 
routine test for fitness for night flying we strongly recommend the use 
of the single rotatable test object. 


THE PRELIMINARY LIGHT ADAPTATION OF THE EYE 


One of the most discussed points in the study of dark adaptation 
or of its effect on any of the visual functions is the standardization of 
the preliminary light adaptation. This standardization consists in the 
choice of the intensity of light and the time the eye is to be exposed 
to it before any of the determinations of the sensitivity of the eye in 
the dark are made. The tendency in general is to choose a longer time 
of preexposure than is needed in most cases to standardize the sensi- 
tivity of the eye. This tendency is due to the fact that the choice is 
usually based on a knowledge of dark adaptation alone. Investigation 
shows that light adaptation takes place much faster than dark adapta- 
tion. In a later paper the results of a study of light adaptation will be 
published, including curves for a comparison of dark adaptation and 
light adaptation. These results show: (a) that in general light adapta- 
tion takes place much faster than dark adaptation; (b) that light adap- 
tation takes place rapidly for the first few minutes and then slowly, 
soon becoming negligible unless long periods of adaptation are com- 
pared, and (c) that the sensitivity which was gained in twenty-five 
minutes of dark adaptation after three minutes of exposure to the pre- 
exposure field of our instrument for testing the light sense,® which 
instrument was used in obtaining the results, was lost in three minutes 
of subsequent exposure to the same field and that the further loss of 
sensitivity by exposure to this field was comparatively little, becoming 
negligible after five or ten minutes. The rapid loss of sensitivity at 
the beginning of light adaptation is shown by the fact that in the first 


5. Ferree, C. E., and Rand, G.: A New Type of Instrument for Testing the 
Light and Color Sense, Am. J. Ophth. 14:325-333 (April) 1931. 
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fifteen seconds, the interval represented by the nearly vertical section 
of the curve, the light minimum was increased more than 100,000 per 
cent. For the first five minutes, the interval representing the section 
extending just beyond the knee of the curve, the increase was 227,173 
per cent; for the second five minutes, 34 per cent; for the third five 
minutes, 4 per cent; for the fourth five minutes, 5 per cent, and for 
the last five minutes, 1 per cent. 


We can perhaps best discuss the question of preadaptation, or pre- 
exposure, by giving some of our own experiences. When we devised 
our instrument for testing the light sense, for example, our thought 
was to provide in the instrument a preexposure field the intensity of 
which could be controlled and made constant for all time and at all 
places. Whether this could be considered to give sufficient light adapta- 
tion, we did not at that time know. We began our work with the instru- 
ment by allowing twenty minutes of preadaptation in a room with white 
walls and ceiling, illuminated to a given intensity with well diffused 
light, the observer reading from a page the intensity of which was 
also measured and kept constant. The observer was then taken into 
the dark room and located in position at the instrument as quickly as 
possible. Further to standardize the sensitivity of the eye, three minutes 
of exposure was then given to the preexposure field of the instrument 
before the test was begun. These conditions were found to give a wide 
range of dark adaptation and a high reproducibility of result with all 
our subjects except those who had been confined for some days in a 
darkened room. For them a longer period in the light room was needed. 
In later work we found that unless the observer had been confined for 
some time in a darkened room, the use of the three-minute preexposure 
alone gave no difference in the adaptation curves, except possibly in 
respect to the initial determination of the light minimum and the value 
obtained at the end of the first minute of dark adaptation. For tests, 
therefore, in which the results for the first minute are not important, 
and perhaps for all tests, a preexposure of from three to five minutes 
to the illuminated field of the instrument should be sufficient unless the 
observer has previously experienced some unusual situation with respect 
to adaptation, that is, has been exposed for a considerable length of 
time to high intensity of light, as might be the case if he was brought 
in directly from the flying field or had undergone a considerable period 
of dark adaptation. Similarly, therefore, we consider that a pre- 
exposure of from three to five minutes to the intensity of illumination 
selected for this purpose should be adequate in all cases for the 
determination of acuity in dark adaptation unless there has been some 
unusual situation with respect to adaptation, such as one of those men- 
tioned. In any event, it should not be difficult for the individual examiner 
to determine for himself whether or not the preexposure is adequate 
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in any situation that may arise. In determining this point, repro- 
ducibility of result is of course an important consideration. In this 
connection it should be remembered too that determinations of acuity 
in dark adaptation will not be affected as much by the length of the 
preexposure to light as would determinations of the light minimum. 


REPRESENTATIVE RESULTS 


As we have already stated, the Ferree-Rand acuity projector was 
devised especially for the testing of visual fitness for the lookout service 
at night on the bridge of a battleship. We recommend it as being equally 
well suited for the testing of night flyers. The following results may 
be regarded as representing the type of work that may be done with 
this instrument : 

In a test made by us of 61 observers all under 28 years of age and 
all rating 6/4 by the conventional acuity test with 5 foot candles of 
light on the test chart, 13 per cent rated less than 6/6 with 0.55 foot 
candle and 33 per cent less than 6/6 with 0.2 foot candle. The acuity 
of the remainder was 6/6 or better at these illuminations. If speed in 
the use of the eye at low illuminations is added to the requirement, the 
scatter is much greater still. The amount of time required just to dis- 
criminate one minute of visual angle by this group of observers, who 
were all put in the same class by the acuity test at 5 foot candles, covered 
a range from fastest to slowest of 1,333 per cent at 0.55 foot candle 
and 1,443 per cent at 0.2 foot candle. These values are cited here to 
show that a greater differentiation of observers with respect to acuity 
will be had if the test is made at low illumination. 

The curves in figure 1 are representative of the type of work that 
may be done in studying dark adaptation with the instrument. For this 
work 21 observers were used, ranging in age from 18 to 28 years and 
all rating 6/4 by the conventional acuity test at 5 foot candles. For 
these curves the amount of light was determined that was needed for 
the subject to discriminate the opening in a broken circle turned in 
different directions. This opening subtended one minute of visual angle 
at the eye. The amount of light required for the discrimination was 
determined at the beginning of the period of dark adaptation and at 
the end of intervals of fifteen, thirty and forty-five minutes. There 
was of course some variation in the time consumed in completing a 
determination. Because of this the results obtained at the beginning 
of dark adaptation show a greater variation than those obtained later 
in the adaptation process, since the exact time at which the determina- 
tion is completed exerts a greater influence on the results obtained at 
the beginning of the period, when the rate of change of sensitivity is 
at its maximum. In conducting the test care was taken to reduce this 
variability to a minimum. In figure 1 are given the adaptation curves 
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derived from the highest, the lowest, the 50 percentile (median), the 
25 percentile (first quartile) and the 75 percentile (third quartile) 
values at each period tested. The distance between the limiting curves 
represents the total range of values, and that between the 25 and 75 
percentile curves, the middle 50 per cent range of values. The amount 
of light needed to discriminate the test object expressed in foot candles 
is plotted along the vertical coordinate and the time of adaptation in 
minutes along the horizontal coordinate. 


An examination of the data shows that the scatter in the results at 
the beginning of the period of dark adaptation and at the end of 
fifteen, thirty and forty-five minutes of adaptation averages for the 
entire group 800 per cent and for the middle 50 per cent of the group 
159 per cent. It should be remembered, however, that none of the 
observers was above 28 years of age. Much greater individual differ- 
ences would be expected had older observers been included in the 
group. 

In figure 2 individual curves for six of the observers are plotted 
for intervals of five, ten, fifteen, twenty-five, thirty-five and forty-five 
minutes of adaptation. 

It will be noted in figures 1 and 2 that for the greater number of 
observers the light minimum for the discrimination of detail was lowest 
at the end of fifteen minutes of dark adaptation and that in some cases 
it even increased if the series was continued beyond this time. The 
increase in these cases was doubtless due to fatigue of the muscles of 
adjustment and to other physiologic disturbances; that is, in the case 
of observers more susceptible to these influences, the loss in power to 
discriminate detail more than compensated for the slight gain in sensi- 
tivity to light after the first fifteen or twenty-five minutes. In this 
connection it may be noted that the muscular strain imposed by determin- 
ing acuity is much greater at the minimum illumination than at the 
illumination ordinarily employed. Even with a rest period of five or 
ten minutes between determinations and an interval of two seconds 
between the individual observations making up one determination, notice- 
able fatigue was present at the end of a series lasting forty-five minutes. 

In relation to the problem in hand, fitness for night flying, it may 
be of interest to note certain characteristics of the curves shown in 
figure 2. Curves I and II are the only ones that make a satisfactory 
showing on all points that are important with respect to fitness for night 
flying, namely, superior rating in power to see at low illumination both 
at the beginning and at the end of the period of dark adaptation and a 
normal or better than normal rating as to amount and speed of adapta- 
tion. The remaining curves are defective with respect to some or all 
of these points. Curves III and IV, for example, show only a medium 
and curve V a poor rating in power to see at low illumination at the 
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beginning of the period of dark adaptation, while curve VI shows a very 
poor rating in power to see at low illumination, not only at the beginning 
of dark adaptation but throughout its entire course. 


A ROUTINE TEST OF FITNESS FOR NIGHT FLYING 


If a more specific recommendation were wanted for a routine test 
of fitness for night flying, the following one might be suggested: After 
a suitable period of adaptation, perhaps from three to five minutes, to 
an intensity of light selected for the purpose, the adaptation light should 
be turned off and the minimum light at which the test object can be 
discriminated determined with the projector. In making this determina- 
tion one should start the intensity low and increase it quickly until the 
discrimination can just be made. As an objective check on the judg- 
ment the observer is required to state the direction in which the two 
openings of the test object are turned, and as a means of preventing 
the learning of these directions, the opening may be rotated into any 
position within 360 degrees. After two, three or five minutes of adapta- 
tion, the determination is repeated. From the results may be determined 
the minimum amount of light required to discriminate the test object 
with the light-adapted eye, the rate of change in this amount for a given 
period of dark ‘adaptation and the amount at the end of this period. 
This would seem to give the most important information needed, namely, 
the power of the light-adapted eye to see objects at low illumination, 
the power that is acquired after a selected period of dark adaptation 
and the rate of change in this power as affected by dark adaptation. 
This information would enable the examiner to exclude eyes defective 
in power to see at low illumination when either light adapted or dark 
adapted (e. g., eyes affected by hemeralopia or avitaminosis) and to 
select the best of the normal eyes. 

For deciding which is the best of any set or number of test methods 
under consideration, either of the following procedures may be used: 
(a) Two groups of aviators may be selected for examination, one 
whose success in night flying has been proved and the other whose 
unfitness has been demonstrated. The test which shows the widest 
difference in result between the two groups should be considered as 
the most sensitive and significant. (b) All entering candidates who 
have passed the other tests of ocular fitness for aviation may be tested 
and the results of the test compared with their subsequent success in 
night flying. 

Critical values to serve as a standard of reference for the acceptance 
and the rejection of candidates for night flying may be obtained from 
the results of either of these procedures. With the first, separate dis- 
tribution curves may be plotted from the test data obtained for the 
successful and the unsuccessful night flyers, and from the overlapping 
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area of these curves results may be chosen which shall be accepted as 
borderline or critical. With the second, a distribution curve may be 
plotted from the test data obtained for all the entering candidates who 
have passed the other tests of ocular fitness for aviation, and on the 
basis of this curve a certain percentage of candidates may be selected 
as best qualified for night flying. The selection thus made may be 
improved by checking against subsequent records in night flying, and 
the critical values may be revised accordingly. On the basis of our 
meager data we might hazard the suggestion that for a detail of one 
minute of visual angle (size for 20/20 vision, Snellen scale), 0.1 foot 
candle might be taken as the critical value at the beginning of the 
period of dark adaptation and 0.05 foot candle at the end of five minutes 
of adaptation. Of the six observers represented in figure 2, 2 would be 
acceptable in terms of this criterion. 


COMPARISON OF VISUAL ACUITY AT LOW ILLUMINATION AND 
LIGHT SENSE AS A MEANS OF TESTING 


1. For testing sensitivity to light under any condition of adaptation, 
the test of the light sense is of course the direct measure. 


2. For testing the power to discriminate detail in objects at any 
intensity of light or under any condition of adaptation, the acuity test 
is the direct measure. 


3. For determining the amount, or range, and the speed of dark 
adaptation and for determining individual differences in these respects, 
the test of the light sense when made with our instrument has much 
greater sensitivity than the test for acuity and greater feasibility as well. 
As the night flyer is required to discriminate not only faint light and 
faint differences in light but detail in objects, perhaps both methods are 
needed. 


4. The power to discriminate differences in light and brightness is 
an important factor in the power to discriminate detail in objects, but 
so far as we know it is not the dominant factor. The dominant factor is 
discrimination of space. The effect on the power to discriminate detail 
in objects cannot, then, be inferred quantitatively from any change, varia- 
tion or difference in the light sense. 


5. The power to discriminate detail at low illumination is strongly 
affected by age, much more strongly than the power to sense light. The 
acuity test at low illumination, therefore, offers greater possibilities for 
detecting visual unfitness due to age than does the test for the light 
sense. 


6. The refractive condition, the space sense, the light sense and the 
power of dark adaptation are all factors influencing the results obtained 
with the acuity test at low illumination. The results for this test are 
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therefore subject to greater irregularities and variations than those 
obtained with the test of the light sense. In the test of the light sense 
with our instrument, it will be remembered, all defects in the formation 
of the image on the retina are practically eliminated by the use of a 
small pupil in the eye piece. 

7. In respect to the light sense the eye is compounded of two, a 
day-seeing eye and a night-seeing eye, modified to suit the combined 
function. Roughly speaking, the fovea, provided with a highly 
developed space sense and a comparatively low power of dark adapta- 
tion, may be regarded as the day-seeing component and the paracentral 
and midregions of the retina, provided with a poorer space sense and a 
high power of dark adaptation, as the night-seeing component. With 
the test of acuity it is the foveal part of the retina that is tested. With 
the test of the light sense a much larger area of the retina may be 
examined. For our instrument this area ranges from near zero to 36 
degrees. The stimulus customarily used by us subtends 3 by 10 degrees 
of arc at the eye and is made rotatable to provide an objective check on 
the judgment. 


A conclusion as to which method is preferable for the testing of 
night flyers will have to depend on the results that are obtained in the 
use of these two methods in the actual testing of night flyers with the 
equipment now available. 

SUMMARY 


In determining fitness for night flying, important functions to be 
tested are (a) the ability to see at night and at low illumination and 
the effect of dark adaptation on this ability and (b) the amount and 
speed of dark adaptation. In the latter function, the speed of adapta- 
tion seems to be more important than the amount. The night flyer 
needs especially the power to change his vision quickly from the 
illuminated cockpit and instrument panel to the outside world and back 
again. Normal or better than normal sensitivity in light adaptation is 
of course also important. The eyes that are needed for night flying 
are the best of what might be called the normal group, that is, of those 
that have both good dark and good light vision. More important than 
speed and range of adaptation, however, is the place in the scale of 
sensitivity in which the change occurs. That is, it is quite possible that 
a candidate might have a good range and speed of adaptation and still 
a poor power to see at low illumination both at the beginning and at 
the end of the period of dark adaptation. Such a person would be 
obviously unfit for night flying. To be fit for night flying the candidate 
must have a normal or better than normal rating in power to see at 
low illumination at the beginning of the period of dark adaptation and 
throughout its course. 
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Two functions are involved in the ability to see, namely, the ability 
to sense light, or to discriminate differences in light and brightness, 
and the ability to discriminate detail, or what is commonly called visual 
acuity. Either of these may be used in testing the ability to see at low 
illumination and the effect of dark adaptation on this ability. Tests 
are described in which visual acuity at low illumination is used for 
this purpose and for testing the amount and speed of dark adaptation. 
A special test of fitness for night flying, which is sufficiently quick and 
convenient for use in routine testing, is recommended, and a procedure 
is discussed for proving the significance of the test and for determining 
the critical values to be used in accepting or rejecting candidates for 
night flying. A suitable instrument and test object ® are recommended 
and their advantages for making the test briefly discussed. A compari- 
son is made of the merits of visual acuity and those of the light sense 
as a means of testing fitness for night flying. 


6. The following studies have been made with this instrument and test object 
at the School of Aviation Medicine, Randolph Field, Texas, under the direction 
of Major John M. Hargreaves: Allman, T. L., and Jenkins, P. H.: A Test for 
Night Visual Efficiency, Flight Surgeon Topics 2:40-46 (Jan.) 1938. Hargreaves, 
J. M.: A Test for Nocturnal Visual Efficiency, ibid. 2:74-75 (April) 1938. 
Platt, R. J., and Griffis, L. E.: Report on Test for Night Visual Efficiency, ibid. 
2:90-93 (April) 1938. 











BIOCHEMISTRY OF THE LENS 


XI. EFFECT OF GALACTOSE ON PERMEABILITY OF THE 
CAPSULE OF THE LENS 


JOHN BELLOWS, M.D.* 
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CHICAGO 


No satisfactory reason has as yet been advanced for the phenomenon 
of lactose and galactose cataract in rats, as first observed by Mitchell and 
Dodge. One possible explanation is the injurious effect of galactose 
on the capsular epithelium, as reported by Kirby.” 

In an attempt to find a more likely explanation, we undertook the 
investigation of the effect of galactose on the permeability of the capsule 
of the lens. It is obvious that any abnormality in this membrane might 
lead to changes in the lens itself, because the lens, being a nonvascular 
organ, must depend on its immediate surroundings for its supply of 
nutrients. Substances in the aqueous humor when entering the lens 
must pass through the capsule of the lens, and waste products from the 
lens must penetrate the capsule in the opposite direction. 

Some investigators have considered abnormalities in capsular per- 
meability as important factors in the production of cataract. Reports 
on the study of the permeability of the capsule of the lens have been 
made by Hess,® Friedenwald,* Gifford, Lebensohn and Puntenny ° and 


* Gifford Fellow in Ophthalmology. 

This article forms part of a report for which the Lucien Howe Gold Medal 
was awarded to Dr. Bellows. 
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Borley and Tainter.6 Hess showed that the normal capsule is fully 
permeable to water and electrolytes. Friedenwald in experiments on 
removed capsules demonstrated that the capsule acts as a semipermeable 
membrane and that the ease with which substances pass through it varies 
in relation to the size of the molecule. He also showed that permea- 
bility decreases with the age of the animal. Gifford and his co-workers 
in experiments on the capsule in situ confirmed Friedenwald’s obser- 
vations and furthermore showed that the permeability of the capsule 
of a cataractous lens was approximately the same as that of a normal 
lens. They also found that albumin and glutathione diffuse through 
the capsule of the lens with difficulty, whereas globulin does not pass 
through until postmortem changes have affected the capsule. Borley 
and Tainter obtained negative results when attempting to explain dini- 
trophenol cataract on the basis of altered capsular permeability. 

Since we had previously found the glutathione content of the lens 
to diminish rapidly on feeding galactose, we thought that this substance 
may have diffused through the capsule of the lens because of increased 
permeability caused by galactose. However, the data herein published 
prove the reverse. 

EXPERIMENT 


An adaption of Friedenwald’s technic, similar to that used by Borley and 
Tainter, was employed by us in order to determine the effect of galactose on 
capsular permeability. The capsule of a fresh beef lens was carefully removed 
after a posterior cruciate incision and was freed from adherent lens material by 
repeated shaking with physiologic solution of sodium chloride. The membrane was 
then tied over the flare-out end of a glass tube 5 mm. in diameter, with its inner 
surface facing the tube. In the tube was placed 1 cc. of a solution prepared with 
approximately 400 mg. of glutathione in 100 cc. of an 0.86 per cent solution 
of sodium chloride. We selected glutathione as the test substance because of 
its fairly large molecular size. It was noted that it passed through the capsule 
of the lens at a slow rate in vitro, and its rate of diffusion through the membrane, 
therefore, should change with any variations in capsular permeability. The tube 
was then immersed in a solution containing the substance whose effect on per- 
meability was to be tested (as shown in the table). The level of the solution of 
glutathione in the tube was kept 2 cm. above that of the outer solution. The ability 
of the capsule to support this pressure for the duration of the experiment indicated 
its freedom from any leak. The solutions inside and outside the tube were 
buffered to physiologic reaction with phosphates and kept at room temperature. 
Differences in osmotic pressure were eliminated by adjusting the concentration of 
the solution of sodium chloride. 

From five to six hours later the amount of glutathione in the tube as well 
as that in the outer medium was determined. This afforded an index to the 
relative permeability of the capsule of the lens. The greater the permeability, the 
greater the amount of glutathione found in the outer solution and the less 
remaining in the tube. The converse is also true. Since the glutathione in the tube 


6. Borley, W. E., and Tainter, M. L.: Effects of Dinitrophenol on the 
Permeability of the Capsule of the Lens, Arch. Ophth. 18:908 (Dec.) 1937. 
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would undergo a smaller degree of oxidation because of its higher degree of 
concentration and lesser surface of- exposure to the air than that found in the 
outer medium, we considered the determination of the amount in the former to be 
the better criterion for judging permeability. 


RESULTS 


The results of the experiments can be seen from a study of the 
accompanying table. When approximately 4 mg. of glutathione in solu- 
tion is placed in each tube of a series and immersed in the various 
mediums, and when the former is separated from the latter by the capsule 
of a lens, the greatest loss of glutathione occurs in the tubes immersed 
in physiologic solution of sodium chloride; less is lost in the tubes 
immersed in dextrose solution ; a lesser amount is lost in those immersed 
in galactose solution, and the least amount is lost in those immersed in 
a combination of all three mediums. Capsules from beef eyes kept in 
the refrigerator overnight showed a decrease in their permeability. 


COMMENT 


It can be seen from our results that galactose and, to a slightly less 
extent, dextrose cause a definite retention of glutathione by the capsule 
of the lens. There is no reason to believe that a similar action should 
not take place in vivo. The conditions prevailing in experiment 3, 
setup E, in which the surrounding medium consisted of a 0.9 per cent 
solution of sodium chloride, a 0.1 per cent solution of dextrose and 
a 0.3 per cent solution of galactose, most closely approximate the actual 
findings in the aqueous humor of animals which have been placed on 
a galactose diet (as shown by Sasaki’). It even appears possible that 
dextrose and galactose have a synergistic action, although there are not 
enough experiments to prove this point as yet. From these data we 
can reasonably accept a decreased permeability of the capsule of the 
lens as a factor in the genesis of galactose cataract. 

Further support of the effect of galactose in diminishing the per- 
meability of the capsule of the lens is afforded by the work of Sasaki. 
He has shown that the lenses of rats fed dextrose contain a high amount 
of reducing sugar, while those of rats fed galactose possess only normal 
amounts; this occurs in spite of the fact that the aqueous humor of rats 
fed galactose contains much greater amounts of reducing sugar than that 
of rats fed dextrose. It seems to us that these findings afford additional 
proof that galactose causes a decreased permeability of the capsule of 
the lens. 

That rats on a diet high in dextrose do not develop cataract as do 
those on a diet high in galactose may be explained by the relative blood 


7. Sasaki, T.: Personal communications to the author. 
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sugar findings in these animals. Day * pointed out that the blood sugar 
of rats on a diet high in dextrose rose only to 121 mg. per hundred 
cubic centimeters, showing dextrose to be readily utilized by rats. Galac- 
tose, however, is utilized with difficulty by rats fed this substance, the 
blood sugar reaching 372 mg. per hundred cubic centimeters. Sasaki 
found corresponding values in the aqueous humor of rats. Mitchell and 
Cook ® have shown that the increase in the blood sugar content was due 
to galactose. 

However, in conditions in which the normal metabolism of dextrose 
is disrupted and consistently high values for the dextrose content of 
the blood are found, such as in pancreatectomized dogs or in young 
persons who are subject to severe diabetes, cataract is not uncommon 
and may be explained on the same basis. Diabetic cataract has previ- 
ously been explained without experimental evidence either on a basis 
of osmotic effect or on a basis of accompanying acidosis. However, 
the explanation indicated in this report appears more likely in view of 
actual data obtained. 


SUMMARY AND CONCLUSIONS 


The effect of galactose and dextrose on the permeability of the 
capsule of the lens was investigated. It was found that galactose caused 
a marked decrease in the capsular permeability; a similar effect was 
produced by dextrose, but to a lesser extent. The significance of these 
findings in relation to galactose cataract in rats apd diabetic cataract 
in the human being is discussed. 


The foregoing experiments were repeated with a physiologic solution balanced 
with respect to sodium, potassium, calcium and magnesium ions instead of the 
sodium chloride solution. The results were essentially the same as those reported 
except that the effect of dextrose on the permeability of the lens capsule approached 
more nearly that obtained with galactose. 


8. Day, P. L.: J. Nutrition 12:395, 1936. 


9. Mitchell, H. S., and Cook, G. M.: Galactose Cataract in Rats: Factors 
Influencing Progressive and Regressive Changes, Arch. Ophth. 19:22 (Jan.) 1938. 








Clinical Notes 


DACRYOCYSTITIS IN LYMPHATIC LEUKEMIA 


Wi.ram H. Stoxes, M.D., OmaHa 


It has been recognized for many years that certain specific ocular 
lesions may occur at some stage during the course of leukemia of both 
the lymphocytic and the myelogenous form. These changes have been 
observed more commonly in the retina, but their presence has also been 
noted in the conjunctiva, choroid, orbital tissue and lacrimal glands. It 
is of particular interest to note, in contrast, the infrequency with which 
leukemia has involved the lacrimal sac and in so doing has given rise 
to signs and symptoms of chronic dacryocystitis. A search of the 
literature revealed only 1 such case, reported by Creutz.’ Bilateral 
lymphoma of the lacrimal sac was reported by Sulzer and Duclos,? 
Pascheff * and Weve,* but there were no associated changes in the blood 
characteristic of the leukemias in these cases. 

When one considers the remarkable change which the blood under- 
goes in leukemic states it is not difficult to assume that certain secondary 
changes may occur in the endothelium of the blood vessels and so 
disturb its function that the cellular elements of the blood escape into 
the perivascular tissues by diapedesis. It is not known what precisely 
occurs to cause this phenomenon, but there are two theories, both of 
which sound plausible and each of which has its advocates. Stock ® 
advanced the view that an infiltration of leukocytes occurs into the 
tissues, with local proliferation and multiplication of the cells in the 
perivascular spaces and contiguous tissues. Meller,* however, attributed 
the pathologic changes to a stimulation, with subsequent overgrowth of 
preexisting lymphoid elements. 


From the Department of Ophthalmology, University of Nebraska College 
of Medicine. 

1. Creutz, cited by Henke, F., and Lubarsch, O.: Handbuch der speziellen 
pathologischen Anatomie und Histologie, Berlin, Julius Springer, 1931, vol. 7, 
pt. 2, p. 347. 

2. Sulzer, E., and Duclos, L.: Lymphome double du sac lacrymal, suive de 
lymphadénie generalisée sans leucémie, Rec. d’opht. 28:353, 1906. 

3. Pascheff, C.: Symmetrical Lymphoid Tumor of Lacrimal Sacs, Ber. ii. 
d. Versamml, d. deutsch. ophth. Gesellsch. 46:433, 1927. , 

4. Weve, H.: Ein lymphatischer Tumor des Tranensackes, Nederl. tijdschr. 
v. geneesk. 72:696, 1928. 

5. Stock, W.: Ueber Augenveranderungen bei Leukamie und Pseudo- 
Leukamie, Klin. Monatsbl. f. Augenh. 44:328, 1906. 

6. Meller, J.: Die lymphomatosen Geschwulstbildungen in der Orbita und 
im Auge, Arch. f. Ophth. 62:130, 1906. 
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The case reported in this communication is so unusual that its 
inclusion in the literature seems desirable because of its singular rarity 
and also because its pathologie aspects favor the assumption of over- 
growth of lymphoid tissue in a situation where this tissue is but slightly 
in evidence. 

REPORT OF A CASE 


Mrs. E. S. S., aged 68, examined on Feb. 14, 1938, gave the following history. 
Both eyes began to water about one and one-half years before examination. 
Twelve months before the region over the tear sacs began to swell, and abscesses 
formed on each side of the nose, which were lanced by a local physician. This 
procedure gave palliative relief for about one month, but the swelling recurred 





Photomicrograph of a section of the wall of the tear sac, showing intense 
infiltration by lymphoblasts and lymphocytes in a case of chronic dacryocystitis 
associated with lymphatic leukemia. Photo-ocular, 15; objective, 4 mm.—high 
dry; magnification, 600. 


at this time and again within four weeks. At each recurrence the abscesses were 
evacuated by simple incision, resulting in permanent drainage through fistulous 
tracts. This condition was present when the patient was referred to me for treat- 
ment, approximately one year after the onset of her illness. 

Examination showed bilateral chronic dacryocystitis, with the formation of a 
fistula. The skin in the neighborhood of the fistula on each side was reddened, 
and through the fistula there exuded thick mucopus. There was a symmetric 
enlargement of the lacrimal glands, easily recognized by palpation. 

The patient was referred to Dr. Harry B. Stokes for rhinologic examination, 
who reported that there existed an old chronic hyperplastic ethmoiditis and 
maxillary sinusitis, due in part to a badly deviated nasal septum which interfered 
markedly with normal ventilation and drainage of the nose and paranasal cavities. 
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The changes in the nose and sinuses were so advanced that conservative medical 
therapy seemed futile. A submucous resection of the nasal septum as a pre- 
liminary measure to any treatment was clearly indicated, but the age of the 
patient and her general physical condition militated against this procedure. The 
opinion was expressed that in view of the pathologic process in the nose and in 
the sinuses, extirpation of the tear sacs would be attended with better results 
than dacryocystorhinostomy. 

Extirpation of the lacrimal sac on the right side was performed on February 15 
and of that on the left side on February 22, local anesthesia being used. It was 
noted during the operation that there was little bleeding and that the tissues were 
unusually edematous. The tear sacs were large; the walls were markedly thickened 
and gelatinous and were friable and easily torn. 

The tissue was sent to the laboratory of Dr. Charles P. Baker, of the 
Nebraska Methodist Hospital, who made the following report: Tissue sections 
revealed marked infiltration of the wall of the tear sac with cells which appeared 
to be lymphocytes and lymphoblasts, causing a marked thickening of the structures. 
The tissue had the appearance of a lymphocytoma or a leukemic infiltration. There 
was a superimposed chronic pyogenic inflammation, which is shown in the accom- 
panying photomicrograph. The blood count on February 20 revealed the following 
changes: hemoglobin, 65 per cent; red blood cells, 3,470,000; white blood cells, 
52,900; polymorphonuclears of the segmented form, 8 per cent, and of the staff 
form, 2 per cent; lymphocytes, 90 per cent; monocytes, 2 per cent; reticulocytes, 
0.8 per cent, and degenerated cells 23 per cent. On February 26 there were 72,800 
white blood cells, with 90 per cent lymphocytes and 27 per cent degenerated cells. 
The foregoing changes in the blood supported the diagnosis of lymphatic 
leukemia. 

The general physical examination showed a slight but distinct enlargement of 
the glands of the neck, axilla and groin. These glands were hard, but not tender, 
and were movable under the skin. The lacrimal glands were also enlarged and 
palpable. There was no splenic enlargement noted. The blood pressure was 200 
systolic and 92 diastolic. The urine contained some albumin and casts. 

Examination of the fundus showed no evidence of leukemic retinitis. Vision 
was 20/30 in each eye. 

COMMENT 


This case again demonstrates the importance of a careful examination 
of the patient, even though the treatment of chronic dacryocystitis in 
the great majority of patients is obvious. It also emphasizes the fact to 
which I have cailed attention in a previous communication,’ that in all 
cases in which dacryocystorhinostomy is contraindicated, extirpation of 
the tear sac should be the method of election rather than destruction of 
the sac with cauterizing agents. Cauterization of the tear sac with the 
various chemical agents in vogue may at times be successful, but it does 
not carry with it the finality of extirpation. Moreover, cauterization by 
the very nature of its action will obscure the fundamental pathologic 
processes in those cases in which correct diagnosis is of the utmost 
importance. In conclusion, I should like to reiterate that in every case 
in which the tear sac is to be dealt with radically it should be removed 
and examined routinely under the microscope. 


7. Stokes, W. H.: Refinements in Tear Sac Surgery, Nebraska M. J. 20: 
388, 1935. 
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OCULOGLANDULAR TULAREMIA 
IrviNG I. CrAmMeER, M.D., CLEVELAND 


E. F., a school boy aged 16, was first seen in the ophthalmic department of the 
Cleveland City Hospital on Nov. 29, 1937, complaining of pain and swelling of 
the right eye and the presence of painful kernels in the right side of the neck. 

The boy went hunting on November 16 and 22, catching and subsequently 
dressing a number of rabbits. He stated that he wore gloves while hunting and 
dressing the animals and that neither his gloved hand nor any of the material came 
in contact with his eyes. However, two days after the second hunt the right 
eye became slightly irritated. The patient caught more rabbits on the morning of 
November 27. During the hunt and the dressing process he kept rubbing his 
irritated eye. That night he had a moderately severe chill and began to complain 
of headache and aching of the muscles of the back and legs. The right eye became 
intensely painful, and by morning the lids were markedly swollen. The right 
side of the neck was painful, and the patient could feel some small tender kernels. 





Appearance of the patient’s eye. 


Examination revealed an acutely ill boy with a temperature of 39.4 C. 
(102.9'F.). The lids of the right eye were red, swollen and edematous. A small 
amount of seropurulent discharge was present, causing the lids to stick together. 
The palpebral conjunctiva was deep red, granular and slightly edematous and 
that of the lower lid contained about eight or nine rather sharply demarcated, 
shallow yellow ulcers, from 1 to 2 mm. in diameter. The bulbar conjunctiva was 
moderately injected, and the cornea was clear. Examination of the deeper struc- 
tures showed them to be normal. Many large, firm, tender nodes were palpable 
in the left preauricular and the anterior cervical region. Nodes were palpable 
in the left side of the neck, in both axillas and in the groins, but they were not 
tender. The mucous membrane of each side of the nose was intensely congested, 
and there was a moderate mucopurulent discharge. The pharyngeal walls were 
deeply injected, and the lymphoid tissue was hyperplastic. The spleen was slightly 
enlarged. 

Because of the typical history and physical findings, a diagnosis of oculo- 
granular tularemia was made. 

Examination of the blood showed 4,000 red blood cells and 7,100 white blood 
cells, with 80 per cent hemoglobin, 76 per cent polymorphonuclears, with a marked 
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shift to the left, and 24 per cent mononuclears. The Wassermann and Mantoux 
reactions were negative. Agglutinations for Bacillus tularensis on November 29 
were negative in dilutions of 1:40 to 1: 640. 

On November 30 the patient was given 15 cc. of antitularemia serum intraven- 
ously. This was repeated on December 1 and again on December 2. On each 
of these three days he received 100 roentgens of radiation to the right side of 
the neck. The temperature, which had risen to 40.5 C. (104.9 F.), began to 
descend slowly, until on December 10, when it reached 38 C. (100.4 F.), serum 
sickness developed. On December 3 and 8 agglutinations for B. tularensis were 
still negative. During this time local treatment consisted of the application of 
moist heat, irrigations of a solution of boric acid and applications of a 1 per cent 
solution of silver nitrate. The condition of the eye began to improve slowly 
after the institution of local treatment, but the general condition of the patient 
remained unchanged. Small shallow yellow ulcers identical with those seen on 
the conjunctiva developed on the lymph follicles of the posterior pharyngeal wall. 
Roentgenograms showed a haziness of the frontal and maxillary sinuses. Pharyn- 
geal smears were negative, but cultures could not be obtained. 

On December 13, fourteen days after the patient was admitted to the hospital, 
agglutinations for B. tularensis were positive in dilutions of 1:40 to 1: 160. Two 
days later the titer rose to 1: 640. 

At about this time the patient began to improve slowly. The lesions on the 
conjunctiva and in the throat disappeared. rapidly. On December 19 the tem- 
perature, which had previously hovered around 39 C. (102.2 F.), dropped to 37.5 C. 
(99.5 F.). Convalescence was slow, being complicated by a severe labial herpes. 
On Jan. 18, 1938, agglutinations for B. tularensis were positive in dilutions of at 
least 1: 640 and negative for Bacillus typhosus and Brucella melitensis. 


COMMENT 


This apparently is a typical case of oculoglandular tularemia, the 
disease having been contracted by rubbing an irritated eye with hands. 
contaminated by an infected rabbit. One point that deserves comment 
is the appearance of an ulcerative process in the pharynx during the 
progress of the disease. Judging from the literature, this is either a rare: 
complication or one that has been overlooked. Unfortunately, cultures: 
could not be obtained. Clinically, however, the ulcers closely resembled! 
those seen on the conjunctiva. Contamination of the throat via the 
lacrimal duct is suggested. There is also a possibility that the involve- 
ment of the paranasal sinuses was specific. 





ACCIDENTAL VACCINATION OF THE CONJUNCTIVA 
F. Necpet Sezer, M.D., Macatya, TURKEY 


Accidental vaccination of the conjunctiva is a rare condition and 
as a rule is secondary to an infection of the margins of the lids. It 
occurs when vaccine material is unintentionally brought in contact with 
the lids of persons vaccinated or of those who are associated with them. 
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The early literature contains cases reported by Purtscher,’ Rost,’ 
Eagleton* and Pihl.* Bedell® summarized the literature and col- 
lected reports of 93 cases which have been published since Jenner 
introduced vaccination in 1796. Cases were reported in more recent 
years by Ball and Toomey,® Lohlein,’ Friede * and Folk and Taube.® 


REPORT OF A CASE 


Cemal Ahmed, an 8 year old boy, came to the hospital on July 8, 1937, with a 
history of swelling of the lids of the right eye. After the first two days the 
swelling began to discharge and then broke into an “open sore.” 

The right eye was completely closed, and there were redness and swelling. 
On the ciliary borders of the lids there were multiple ulcers, which were large 
and circular and were covered with a white detachable coating. The ulcers were 














Fig. 1—Patient before treatment. 


situated among the cilia and extended over onto the adjoining skin (fig. 1). The 
lower palpebral conjunctiva was injected and presented a defined oval ulcer 
about 3 mm. witle, with its long diameter on the horizontal level. The pre- 
auricular glands on the right side were enlarged and palpable. 


1. Purtscher: Centralbl. f. prakt. Augenh. 19:83, 1895. 
2. Rost, R.: Ueber das Vorkommen von Vaccinepusteln auf der Augenlidhaut, 
_ Dissert., Wurzburg, 1896. 

3. Eagleton, S. P.: Ophth. Rec. 8:325, 1899. 

4. Pihl: Klin. Monatsbl. f. Augenh. 38:454, 1900. 

5. Bedeli, A. J.: Am. J. Ophth. 3:103, 1920. 

6. Ball, J. M., and Toomey, N.: Vaccinia of the Eyelids by Homo-Inoculation, 
J. A. M. A. 79:935 (Sept. 16) 1922. 

7. Lohlein, W., in Henke, F., and Lubarsch, O.: Handbuch der pathologischen 
Anatomie und Histologie, Berlin, Julius Springer, 1928, vol. 1, p. 136. 

8. Friede, R.: Klin. Monatsbl. f. Augenh. 85:427, 1930. 

9. Folk, M. L., and Taube, E. L.: Am. J. Ophth. 16:36, 1933. 
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A smear showed no organism; culture and dark field examination gave nega- 
tive results. 

General examination showed one pustule on the right cheek, and it was learned 
that three brothers of the patient had been vaccinated five days before. 

The patient’s mother was inoculated with serous material removed from the 
ulcers. After an incubation period of three days, redness and swelling of the skin 
occurred at the site of inoculation; these increased rapidly, and a typical scab 
and scar resulted. 

After treatment with packs moistened with a 30 per cent solution of mild 
protein silver and placed between the margins of the lids three times a day for an 
hour and packs moistened with a solution of an acridine derivative,!° the lesion 
healed, leaving symblepharon, entropion of the lower lid and defects on the ciliary 
margin. These sequelae have been treated by surgical methods (fig. 2). 








Fig. 2—Patient after treatment. 


COMMENT 


Taking into consideration all the facts and findings, I am led to 
conclude that the source of infection in this patient was contamination 
with the vaccination vesicles of his brothers. 


10. The preparation used was 2-ethoxy-6, 9-diaminoacridinium hydrochloride. 





A MODIFIED CORNEAL CLAMP TO FACILITATE THE 
INSERTION OF STITCHES 


T. L. Terry, M.D., Boston 


The edges of linear wounds through the cornea, particularly when 
the laceration is L shaped, do not always aline properly when covered 
with a conjunctival flap. One edge may be turned inward, a condition 
more liable to occur if the conjunctival flap exerts uneven pressure 
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before the anterior chamber is restored (fig. 1). To close the wound 
itself with stitches in the cornea sufficiently close together to insure the 
desired approximation of the edges would be ideal. Similarly, in some 
instances of postoperative prolapse of the iris after cataract extraction 
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Fig. 1—Delayed healing of a corneal wound due to misalinement of the margins. 
Over half of the right edge of the wound is in contact with the anterior surface 


of the cornea of the other side. Note the downgrowth of epithelium on each lip 
of the wound. 
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it would be advantageous to stitch the edges of the wound together 
after removal or replacement of the prolapsed iris. 

Stitches can be introduced for closure of corneal or corneoscleral 
wounds by means of the corneal clamp designed by Verhoeff.t The 
original Verhoeff clamp in my hands is a rather difficult instrument 
to use, since it necessitates the pulling of the knurled sleeve, grasped 
between the thumb and the first finger, upward while bracing the end 
of the handle against the metacarpophalangeal joint. An alternate type 
of mechanism, illustrated in Verhoeff’s paper published in 1934, like- 
wise is somewhat difficult to use. 














Fig. 2.—Corneal clamp. A is an oblique view of the instrument with the jaws 
closed; B, a side view with the jaws closed, and C, a side view with the jaws open. 


1. Verhoeff’s instrument was originally developed to facilitate the introduction 
of corneoscleral stitches in operations for cataract (Verhoeff, F. H.: An Instru- 
ment for Simplifying the Insertion of Corneo-Sclero-Conjunctival Sutures in 
Operations for Cataract, Am. J. Ophth. 17:53 [Jan.] 1934). Newer and better 
methods devised by Verhoeff (A New Instrument for Facilitating the Suturing of 
the Wound in Operations for Cataract, Tr. Am. Ophth. Soc. 34:236, 1936) make 
the use of the clamp obsolete in operations for cataract. 
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The corneal clamp herein illustrated (fig. 2) is opened and closed in 
the manner of ordinary tissue forceps. The mechanism of this instru- 
ment was devised by Mr. A. H. Schmitt. He modified the jaws of the 
clamp by curving the under surface of the upper part. The flat lower 
portion of the clamp, the foot plate, compresses the cornea against the 
upper concave surface, holding the two edges of the cornea as firmly as 
the needle points of the Verhoeff instrument. 

If the first suture is inserted near the right end of the wound, it is 
easy to open the clamp moderately, slip the upper arm of the suture free 
and slide the clamp to the left to put in additional sutures. This obviates 
the necessity of completely removing the clamp and reinserting it for 
each stitch introduced. 

Little practice is necessary to gage the depth of the sutures. At first 
it was my custom to bring the arms of each suture through a con- 
junctival flap previously prepared, but experience has shown that it is 
more advantageous to tie the suture and bring a flap over the corneal 
stitches. In 2 instances no conjunctival flap was used in repairing a 
gaping wound near the limbus following postoperative prolapse of the 
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VERTICAL PRISM VALUES IN COMMONLY 
USED BIFOCAL LENSES 







SIDNEY L. OLSHO, M.D. 
PHILADELPHIA 










The mere statement of lens powers and the word “bifocals” do not 
constitute a complete or safe prescription. 

Most refractionists are confident that the finished glasses will dupli- 
cate the test lenses accepted by the patient during examination. If the 
patient sees well with the test lenses, he will, they assume, see com- 
fortably and equally well with glasses purchased on the analogous 
prescription. The type of bifocal lens used is of little importance or is 
not their specific concern. 

A number of special factors which have a bearing on the selection £ 
of the most suitable type of bifocal lens are known only to the refrac- ay 
tionist. These include a knowledge of the whole of the patient’s e 
refractive condition ; the visual acuity expected in each eye; the presence AF 
of amblyopia in one eye; the muscle balance; the distance for which the 
reading portion was focused; the seeing field which is to be covered; 
the exact purpose for which the lenses are prescribed, and the psycho- 
logic makeup of the patient. Such clinical data are as a rule not evident ; 
to a salesman having before him only an array of numerals. But as this A 
is commonly the case, the refractionist becomes dependent entirely on f 
others, frequently uninformed persons, for interpretation of his pre- : 
scription. The results cannot help being diversified. But if the refrac- 
tionist can supplement his clinical information with a wider optical 
knowledge, then it is he who will be in the most advantageous position, 
uninfluenced by any commercial motive, to specify the desirable bifocal 
lens. The optical knowledge he should possess includes a conversance 
with the different types and makes of bifocal lenses and the optical 
attributes of each and with the adaptability or lack of adaptability of 
each type to his patient and the prescription. This is consistent with the 
idea that a wise physician knows the pharmacy and _ therapeutic 
value of the drugs he employs. 



























Read before the College of Physicians of Philadelphia, Section on Ophthal- 
mology, March 17, 1938. 
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Certain bifocal lenses are advertised directly to the wearer, who is 
obviously not qualified to select the most suitable type. 

A meticulous correction of the distance vision, with careful attention 
to small cylinders and their axes, and the certainty that all of the manifest 
hyperopia is corrected and that myopia is not overcorrected will effect 
the following advantages: 1. A less high addition is adequate, and in 
the segment of any bifocal lens the lower the power of the addition the 
less there is of chromatic and marginal aberration. 2. The lower the 
power of the addition, the less there is of accommodative and adjustive 
change for the eyes. 

The distance between the optical centers of the upper, or far seeing 
portions, of the bifocal lens should be decided by the prescriber. One 
reason may be mentioned here. The refractionist knows the results of 
his examination of muscle balance. If he found convergence weak, he 
will be particularly careful that the centering of the lenses for distance 
vision is such as not to act adversely. For instance, convex lenses set 
excessively wide apart or minus lenses set with optical centers too close 
together act as prisms base out, an adverse condition for a person with 
poor convergence. A slight intentional error in the favorable direction 
will not cause discomfort. If the prescriber learns to specify the depth 
and inset of the segment, his therapeutic powers will be further 
enhanced. He should be able to determine whether his specifications 
have been precisely carried out. 

When the finished glasses are inspected, the upper parts of the 
bifocal lenses may be found to center correctly for ordinary distance 
seeing. If the segments are somewhat closer together or “inset,” the 
average prescriber may assume that the optical centers for reading will 
be found near the geometric centers of the segments; he is surprised 
when he is informed that this is rarely the case. 

Such an ideal might be achieved in the old fashioned two part 
Perfection bifocal lens, the reading portion of which was a horseshoe- 
shaped, separately inserted lens unit having its independent optical 
center. But all modern bifocal lenses are composite lenses. The seg- 
ments are not independent units. The upper, or main, lenses serve as 
carriers of the segments. This is true for both the fused and the 
one piece Ultex type. The optical center of the main lens is reserved 
for distance seeing. An infracentral, therefore an excentric, area of 
the main lens becomes an integral part of the composite reading portion. 
It introduces a prismatic effect in the reading part of the bifocal lens. 

This opens up a problem requiring a general discussion of prismatic 
effects in the two components of a bifocal lens, those in the distance lens, 
or carrier component, and those in the segment. 
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PRISMATIC EFFECTS IN THE DISTANCE COMPONENT 


For the sake of clarity, I shall first devote myself exclusively to 
those prismatic effects which are found in the distance component, 
reserving discussion of those in the segment for later. 

The eye is confronted by a prism not only when a prism is placed 
in front of it but when it must look through a lens at some excentric 
point. The amount of the prism at any excentric point on the lens 
may be ascertained by multiplying the distance from the center, 
expressed in centimeters, by the refractive power. The product equals 
the prism diopters at that point. Examples of this computation follow: 


(1) 1.0 D. lens 5 mm. from center (1.0 x 0.5) = 0.50 prism diopter 
(2) 1.0 D. lens 10 mm. from center (1.0 x 1.0) = 1.00 prism diopter 
(3) 2.5 D. lens 3 mm. from center (2.5 x 0.3) = 0.75 prism diopter 
(4) 2.6 D. lens 6 mm. from center (2.5 x 0.6) 1.50 prism diopters 
(5) 5.0 D. lens 2 mm. from center (5.0 x 0.2) 1.00 prism diopter 
(6) 5.0 D. lens 3 mm. from center (5.0 x 0.3) 1.50 prism diopters 


In reading with bifocal lenses the lines of sight pass unavoidably through 
infracentric areas of the distance lens component. 

When the eye is directed several millimeters below the optical center 
of a lens of convex power to an infracentric point, which I shall call 
the reading point, it encounters a prism base up. When the eye is 


directed several millimeters below the optical center of a lens of concave 
power to this reading point, it encounters a prism base down. 

The skilful prescriber of bifocal lenses must give consideration to 
these base up and base down prism effects at the reading points. Of 
course lateral prism effects and the proper inset of reading and segment 
centers are important, but in the remainder of this part of my presenta- 
tion I shall restrict myself to a consideration of the vertical, or base 
up and base down, prism effects which are introduced by the main, 
or carrier, lens. These vertical prisms resident in the reading zones 
are inescapable but have heretofore received little or no consideration 
by the prescriber of bifocal lenses. He should at least be cognizant of 
their presence. 

In some instances, as will later appear, the vertical prism effects 
should be counteracted, either wholly or in part and either in the seg- 
ment or otherwise. In some, but by no means in the majority of, lenses 
they may be disregarded. When in the two lenses of a pair the vertical 
prism effects at the reading points are of unequal values, there results 
a vertical prism imbalance. The uncorrected vertical prism imbalance 
may be sufficient to make the bifocal lenses unwearable. If hyperphoria 
is present, such a vertical prism imbalance establishes in the reading 
zone a dominance either of the appropriate or of an adverse prism effect. 
This must be foreseen by the refractionist. Whenever bifocal lenses are 














98 ARCHIVES OF ‘OPHTHALMOLOGY 
* 


prescribed it will be found highly advantageous to consider the precise 
vertical prism values at the two infracentric reading points. These 
values are easily determined by application of the Prentice principle 
after the vertical effective power of the lenses is known and the depth 
from the optical centers of the reading points is established. 

The term vertical effective power will be explained and the depth 
of the reading point discussed. 

Spherical lenses are 100 per cent vertically effective. 

Cylinder lenses at axis 180 are 100 per cent vertically effective. 

Cylinder lenses at axis 90 are not at all vertically effective. 

Cylinder lenses at axis 45 and 135 are vertically effective 50 per 
cent. 











o 6 Ww 6 MO 15 «10 «61950 (1300 6135) «140 6S (10 (155 KO KS I 175 (80 
85 « 5 nm a 35 3° 6 J 3 an 6 ~o § 0 3 ° 








Graph used to estimate the net vertical effective power of any oblique cylinder. 
(Supplied by Bausch & Lomb Optical Company.) 


Cylinder lenses at other oblique axes are less easily resolved. 

To estimate accurately the percentage of vertical power effective 
for cylinders at oblique axes other than 45 and 135 degrees involves 
the use of rather complicated trigonometric calculations. It is easier 
to use a graph which is based on accurate computations. On this graph 
is read the percentage of power effective in the central vertical meridian. 

To obtain the net vertical effective power of any oblique cylinder, 
the dioptric power is multiplied by the percentage for its particular 
axis, as found in the accompanying chart. 

For spherocylinder lenses, to all of the spherical power is added the 
net vertical effective power of the cylinder. The algebraic sum equals 
the total vertical effective power. 
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Examples illustrating the estimation of the net total vertical effective 
power (V. E. P.) of lenses with the aid of a graph follow: 


(1) +3.00 cyl., ax. 120 +3.00 x 0.25 = +0.75 V.E.P 
(2) +2.00 cyl., ax. 150 +2.00 x 0.75 = +1.50 V.E.P. 
(3) —1.50 cyl., ax. 125 —1.50 x 0.338 =—0.50 V.E.P 


(4) +8.00sph. +2.50cyl., ax.75 +3.00 x 1.00 +3.00 
+2.50 x 0.067 +0.167 


+3.17 V.E. P. 
(5) —2.75 sph. +1.75 cyl., ax. 30 4 ¢ —2.75 
+1.31 


—1.44 V.E.P. 


To find the prism values at the reading points, I shall presently 
apply the Prentice principle to the lens combinations just given. Before 
this is done, some definite idea of the depth from the optical center of 
this reading point is necessary. It is too laborious to calculate the 
prism effects at all the possible depths below the centers. For sim- 
plicity’s sake, I shall assume that the centers of the distance lenses will 
be set not lower than the levels of the external canthi. Only then will 
distance vision be most comfortable through moderately strong lenses. 
I shall arbitrarily assume that the upper edge of a contemplated segment 
will be 4 mm. below the optical center of the distance lens, a good 
average. I shall then assume that the reading level will be down an 
additional 4 mm., arriving at a point which is a total of 8 mm. below 
the optical centers of the distance lenses. This depth is conservative, 
but greater and lesser figures have been used by those interested in pro- 
moting some particular bifocal lens. As there can be but one point 
at a time for calculation, a depth that the eyes will use naturally and 
most frequently must be selected, namely, one down 8 mm. 

The net vertical effe-tive power of the distance lens multiplied by 
the depth of the reading point (arbitrarily 0.8 cm.) equals the prism 
diopters present at the reading point. The prism is base up if the net 
vertical effective power is plus and base down if the net vertical effec- 
tive power is minus. 

Examples illustrating the estimation of the vertical prism resident 
at the reading point for the lens combinations just given follows: 


(1) V.E.P. +0.75 x 0.8 = A0.6 B. U. at reading point 
(2) V.E. P. +1.50 x 0.8 = A1.2 B. U. at reading point 
(3) .E. P. —0.50 x 0.8 = A 0.4 B.D at reading point 
(4) .E. P. +3.17 x 0.8 = A 2.5 B. U. at reading point 
(5) .E. P. —1.44 x 0.8 = A 1.2 B.D. at reading point 


Summary.—The main, or carrier, lens is a component of the reading 
part of a modern bifocal lens. 
The main lens is centered for distance seeing. 
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Near vision is obtained through a zone considerably below the optical 
center of the main lens. 

The main lens introduces a vertical prism to the composite reading 
part of the bifocal lens. 

The prism introduced to the reading part is base up or base down, 
accordingly as the net vertical effective power of the main lens is plus 
or minus. 

The net vertical effective power of the main lens is multiplied by 
the depth in centimeters of the reading point. The product is the 
vertical prism introduced by the main lens to the composite bifocal lens. 


VERTICAL PRISM EFFECTS IN THE SEGMENT COMPONENT 


In the preceding part of this article the vertical prism effects of 
the carrier lens component of a bifocal lens were considered without 
regard for the segment component. 

For the sake of clarity, I shall now devote myself exclusively to the 
segment component. 

One can temporarily nullify the influence of the distance, or carrier, 
lens by assuming that it is of zero power—plano. This excludes it, 
yet enables one to concentrate on the vertical prism values of segments 
fulfilling their destiny in their natural positions. 

Bifocal additions are convex and spherical. The intended addition 
is always generated in the form of a circle. In grinding standard addi- 
tions the optical centers are established in the center of these, the circles 
of origin. 

These circles are at the present time of a comparatively few and 
soon familiar diameters. 

When the addition becomes a bifocal component, only a part or 
- segment of the circle is used, which accounts for its usually noncircular 
shape. 

The optical effect of the segment can be understood only by visual- 
izing the complete circle of its origin. This makes it easy. 

When the segment is in situ, the accepted theoretic reading point is 
4 mm. (0.4 cm.) below its upper margin. The optical center of the 
segment is farther down (the length of the radius less the 0.4 cm.). 
At the reading point, a prism base down is introduced by the segment 
equivalent to D (R—0.4 cm.), in which D equals the power of the 
addition ; R, the radius of its circle of origin, and 0.4 cm., the depth of 
the reading point from its upper margin. 

I shall consider a distance lens of zero power and a supposed circular 
reading addition 8 mm. in diameter. In this case there is no vertical 
prism 4 mm. below the upper margin of the addition, for under these 
conditions the reading point is directly at the optical center. But a bifocal 
addition of this diameter would allow the eye too little excursion. It 
would have too little vista. 
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I shall now employ a circular addition 16 mm. in diameter (radius, 
0.8 cm.), as is used in the almost invisible fused nokrome Orthogon C 
and Tillyer C bifocal lenses. Additions even of this size are considered 
small and therefore have not found wide popularity. The reading point 
(0.4 cm. from the upper margin of the addition) is no longer at the 
optical center but is 0.4 cm. above the center. 

Continuing with a distance lens of zero power, I shall employ a 
circular addition 20 mm. in diameter (radius, 1 cm.), as used in the 
ordinary fused or Kryptok lens (average 20 mm.), the fused Widesite 
D lens (20 mm.) and the nokrome fused Orthogon D (20 mm.) and 
nokrome Tillyer D (20 mm.) lenses. In the finished bifocal lens more 
or less of the circle has been cut away below, leaving the familiar upright 
arch, horseshoe-shaped, barely visible segment. But as the whole circle 
was 20 mm. in diameter (radius, 1 cm.), it follows that the reading 
point 0.4 cm. below the upper margin is 0.6 cm. above the center of the 
segment (1 — 0.4 —0.6 cm.). 








Distance of 
Reading Point from Prism in 
Center of Circle ent at 
Bifocal Lens (R —0.4 cm.) Calculation Rea Point 


Orthogon C ? = oe 
Fused Tillyer C j 0.8 —0.4=04em. 0.4 x +2.50 = A 1.00 B. D. 


ok, Orthogon D } 


Fused Tillyer D j 1.0 —0.4 = 0.6 em. 0.6 x +2.50 = A 1.50 B. D. 
Widesite D 


ee eee 
Piece 





The one piece, or Ultex, additions, like all other types, are gen- 
erated from circles. In these, the original circles for A style segments 
are 38 mm. in diameter (radius, 1.9 cm.) ; for B style segments, 22 mm. 
in diameter (radius, 1.1 cm.), and for E style segments, 32 mm. in 
diameter (radius, 1.6 cm.). 

It follows that the reading point in A style is 19—0.4 —1.5 cm. 
above the center of the segment; in B style, 1.1—0.4 —0.7 cm. above 
the center of the segment, and in E style, 16—0.4 —1.2 cm. above 
the center of the segment. 

The Prentice principle is applied as follows: From the radius of 
the segment, as expressed in centimeters, 0.4 is subtracted and the 
difference multiplied by the segment power, as D (R —0.4). The 
product equals the vertical prism base down effect of the segment at the 
reading point. 

For example, consider a +2.50 addition on a distance lens of zero 
power with the reading point 0.4 cm. below the upper margin of the 
segment. The calculation and the prism in various segments are shown 
in the accompanying table. 
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In this table it is observed that the larger the segment the greater 
is the prism base down contribution of the segment at the reading point. 

This opens up the too frequently neglected opportunity of selecting 
that standard segment which has the amount of prism base down which 
most nearly counterbalances at the reading point the prism base up 
of the plus distance component. A perfect counterbalance would mean 
a true optical center for reading. . 

A few prescriptions, the same addition being used in all instances, 
demonstrate that the careful choice of a segment may sometimes be 
ideal. 


(1) R. +0.75 +0.50 cyl., ax. 180 
L. +0.75 +0.50 cyl., ax. 180 vertical effective power = +1.25 - 


Prism base up at reading point = +1.25 x 0.8 = A 1.0 B. U. 


With an a © or Tillyer C segment there will be a 
perfect optical center at the reading point for the prism 
§ Bs A addition at the reading point (table) is 


(2) R. +1.00 +1.75 cyl., ax. 
L. +1.00 +1.75 eyl., ax. is vertica) effective power = +1.87 


Prism base up at reading point = +1.87 x 0.8 = A 1.50 B. U. 


7 at reading point with bifocal segments of the 
> in ed in the table and the +2.50 addition 


(3) R. +2.75 +2.00 cyl., ax. 180 
L. +2.75 +2.00 cyl., ax. 180 vertical effective power = +4.75 


Prism base up at reading point = +4.75 x 0.8 = A 3.80 B. U. 


Prism at reading point with the Ultex A segment = 
A 3.75 B. D. 


(4) R. +2.25 
L. +2.25 vertical effective power = +2.25 


Prism base up at reading point = +2.25 x 0.8 = A 1.80 B. U. 


Prism at reading point with the Ultex B segment = 
A 1.75 B. D. 


(5) BR. +3.00 +1.50 cyl., ax. 135 
L. +3.00 +1.50 cyl., ax. 45 vertical effective power = +3.75 


Prism base up at reading point = +3.75 x 0.8 = A 3B. U. 
Prism at reading point with the Ultex E segment = 
A 3 B. D. i 


The desirability of the upright arch segments for plus distance cor- 
rections is apparent. When the plus distance correction is strong, its 
excessive contribution of base up prism at the reading point can be at 
least partially counteracted, but only by the largest available standard 
upright arch segment. Prisms base up at the reading point move the 
images down and uncomfortably toward the reader’s body. They 
fatigue the depressor muscles of the eyes. 

If the signs in the foregoing five formulas are changed to minus, 
the distance corrections introduce the given prisms at the reading 
points, all base down. Were the same upright arch segments employed, 
in the same order, the prism base down effects at the reading points 
would be doubled. Prisms base down at the reading points are tolerated 
better than prisms base up. Prisms base down elevate the reading matter. 
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There are no standard segments with prism base up effect which 
will reduce. the heavy prism base down effect at the reading point 
of strong minus distance corrections. But there is a group of segments 
which, as regularly supplied, neither add to nor subtract from any 
vertical prism which may already be present at the reading point. These 
segments appear in the form of a reversed arch with a flat or modified 
horizontal top margin. 

In this group of modern fused bifocal lenges with similar optical 
characteristics are included Panoptik, Fulvue, Widesite A and Univis D 
and B lenses. The upper margins of these horizontal top segments have 
been modified with the purpose of diminishing their visibility and eye- 
ward reflections. These segments provide a good field considering 
their comparatively small size, but only when they are skilfully 
positioned. As for all other bifocal lenses, the addition is generated 
in the form of a circle. From this circle, an arc above the equator is 
cut off and discarded. The segment is shaped up from the remainder, 
so that the equator, and therefore the segment’s optical center, falls 
from 3.5 to 4.5 mm. below the flat upper margin, namely at the 
theoretic reading point. (In the larger flat top Univis R type the 
optical center is 6.5 mm. below the upper margin. It is likely to 
exert a slight prism base down effect.) 

As these reversed arch segments neither add to nor subtract from 
vertical prism already present at the reading point, they are particularly 
suitable when the upper lens is a high minus. The reversed arch 
segment does not increase the inescapable prism base down effect at 
the reading point. 

If, on the other hand, the distance correction is a high plus, there 
is at the reading point a heavy prism base up effect. It may be desirable 
to let the segment counteract or partially neutralize it. In these instances, 
therefore, one does not use the reversed arch but preferably an upright 
arch segment, namely, one which has a counteracting prism base down 
effect and plenty of it. 

The thicker upper margins of the reversed arch segments are more 
visible than those in the upright arch. Hence optical considerations 
may sometimes have to be sacrificed to appearance. The upright arch 
segments with small circles of origin are less objectionable on minus 
corrections than those originating from large circles. The Orthogon - 
or Tillyer C invisible fused bifocal lens can be used, the entire 16 mm. 
circle being employed. 

As the minus distance power increases, upright arch segments 
become progressively less suitable. The larger the upright arch seg- 
ment, the less it is suitable for high minus corrections. 

The vertical effective power of a distance correction may be nil, 
as in a plane cylinder, axis 90 degrees. If an upright arch segment 
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is used, the optical center is well below its upper margin; it is 10 mm. 
below with the average 20 mm. segment and 19 mm. below with an 
Ultex A segment. But if a reversed arch segment is used, the optical 
center for reading will be only about 4 mm. from the upper margin of 
the segment, which is almost ideal. 

Upright arch segments will, however, continue to appear on these 
low distance powers and on plane cylinders, axis 90, because they are 
less visible. The refractionist should know that the optical center may 
then be even beyond the lower margin of the lens. 

It is evident that it is an almost unique experience to find true 
optical centers at or close to the two reading points of any pair of 
present day bifocal lenses. They are so located only when at the two 
reading points the infracentric prisms of the distance lenses are just 
counterbalanced by the prism contribution of the segments. 

In the majority of prescriptions the elimination at the reading points 
of vertical prism effects is impossible with regular segments. Images 
are therefore nearly always displaced. Visual requirements are best 
served when there is a minimum of vertical prisms at the reading points. 
This is, therefore, an important consideration in the discriminating 
selection of the bifocal lens. Specification of the segment type by the 
informed refractionist may insure his patient’s securing the type most 
advantageous. 








Correspondence 


OCULAR DOMINANCE 


To the Editor:—The significance of ocular dominance, interest in 
which was renewed by the appearance of the paper of Walter H. Fink 
in the April issue of the ARCHIVES, page 555, is more far reaching than 
the apparent lack of ophthalmologic interest in it would justify. 


In neglecting the great leads which the earlier studies of ocular 
dominance provided, ophthalmologists missed a fertile field of useful- 
ness, especially in education, which now has been almost preempted by 
neurologists, psychologists and educators. 


Earlier studies established the fact of ocular dominance and demon- 
strated that approximately 25 per cent of all persons are left handed, 
although left handedness is obvious in but 4 per cent. 


I noted the confusion in speech, the difficulty in acquiring reading 
skills, the reversals in reading and writing and the changes in behavior 
which were found chiefly among the 21 per cent of children and adults 
who had been born left handed but trained to right handedness. I sug- 
gested (Unilateral Sighting, Califorma West. Med. 28:189 [Feb.] 
1928) the retraining of this group to left handedness. 


This work is being followed up in the field of education. A great 
literature has already arisen attesting to the fact that the reeduca- 
tion of children having confused dominance to their native unilateral 
dominance can and will produce coordination in speech, reading, writing 
and general motor control, and will overcome faults of behavior which 
have sprung from educational frustrations. The determination of 
eyedness was the first step which finally led to this great and growing 
scholastic achievement, and the determination of eyedness and that of 
handedness still remain as the cornerstones of this great line of mental 


and physical therapy. Lioyp Mitts, M.D., Los Angeles. 


SURGICAL TREATMENT OF STRABISMUS 


To the Editor:—I have read the article by Dr. Maynard C. Wheeler 
in the December 1937 issue of the ArcHIvEs (page 1000) regarding the 
surgical treatment of strabismus by Dr. Barraquer, formerly of 
Barcelona, Spain, by the myocompter. 


I have also read the article by Walter I. Bristow, of Columbia, 
S. C., in the May issue (page 797). I wish to offer a word to 
substantiate Dr. Bristow’s stand. On my last visit to Barcelona in 1931 
I had a set of the Briggs instruments with me. I demonstrated the 
operation to Dr. Barraquer, and he was enthusiastic about it, particularly 
for children. On my return home I sent him a set, and a short time 
afterward he sent me his modified instrument. 


Dr. Barraquer made no claim to originality. However, in his last 
book he cited a number of cases in which he used the operation suc- 
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cessfully. In a communication about a year afterward he told me he 
was still using it with success. 


I have used the Briggs instrument for fifteen or eighteen years 
with much success, particularly for children in whom the external 
rectus muscles were small and for persons who were to begin orthoptic 
exercises the same day as the operation. 


I had the pleasure of advising Dr. Briggs of my success with his 
technic on several occasions before his death. I regard Dr. Briggs’s 
method as a real contribution to the field of ocular surgery and feel that 
he is entitled to full credit for this work. 


Otis Wo Fe, M.D., Marshalltown, Iowa 





Abstracts from Current Literature 


EpiItep By Dr. WILLIAM ZENTMAYER 


Biochemistry 


INCINERATION OF SECTIONS OF NORMAL HUMAN LENSES. B. LUDERITz, 
Klin. Monatsbl. f. Augenh. 99: 75 (July) 1937. 


Luderitz reports on his method of preparing lenses obtained within 
the capsule from corpses and their reduction to ashes after sectioning 
them with the microtome into sections of 30 micromillimeters. Sections 
of brittle lenses of aged persons broke frequently, whereas those of 
young persons tore on account of their softness. The changes of the 
structure of the lenses during the process are described, and results of 
the histochemical analysis are presented. Calcium was found in every 
lens; phosphates were absent in the calcium ashes and present in most 
instances in the total ashes, especially in the lenses of young persons. 
Complete transformation into ashes occurred at a temperature of 600 
C. Pathologic lenses were not considered with the exception of the 
lens of a woman aged 83 with numerous spheroliths. 

Liideritz found the inorganic substances equally distributed in the 
lenses of juvenile subjects. The ashes of the cortex grow denser with 
advancing age. The density is not due to an accumulation of calcium, 


yet the nucleus consists chiefly of calcium. Phosphates were present 
predominantly in the fibers of the lenses of young persons. Some of 
the inorganic substances of the lenses were coupled to organic substances. 


BK. ic Swe. 


Color Sense 


Can DEFICIENCY OF CoLorR PERCEPTION BE CuRED BY NEOPHAN 
Grasses? H. O. Linpeman, Klin. Monatsbl. f. Augenh. 99: 224 
(Aug.) 1937. 


Neophan glasses were recommended in certain cases of defective 
color sense by Birch-Hirschfeld in 1932 and by Schubert in 1935. 
Velhagen Jr., after examining 71 patients with the charts of Stilling 
and of Ishihara without neophan glasses, found that only a relatively 
small percentage of patients with defective color sense showed an 
improvement after correction with the glasses. Lindeman examined 1,116 
students, 1,022 boys and 94 girls, with these two kinds of charts. None 
of the girls and 83 of the boys were found to have defective color 
sense. The 83 boys were subjected to five different tests without and 
with neophan glasses. None of the 83 were able to pass the five tests 
without essential errors after insertion of neophan glasses of 50 or 70 
per cent absorption. Incidentally, Lindeman found out that 964 of 
these 1,022 boys had previously taken color tests at recruiting stations 
and that 26 of the 83 with defective color sense had escaped detection 
by means of various tricks. 

K. L. STott. 








108 ARCHIVES OF OPHTHALMOLOGY 


Conjunctiva 


STaPHyLococcic Conjunctivitis. J. H. ALLEN, Am. J. Ophth. 20: 
1025 (Oct.) 1937. 


Allen reaches the following conclusions after the experimental 
reproduction of conjunctivitis with staphylococcus toxin. 


“1. Staphylococci of the hemolytic aureus type isolated from ocular 
sources are capable of producing toxin potent in lethal, hemolytic, and 
dermonecrotic factors. 


“2. Toxin of this type is capable of producing a conjunctivitis and 
a keratoconjunctivitis after instillation into the conjunctival sac of 
rabbits, monkeys, baboons, and man. This superficial punctate keratitis 
is similar to that so frequently observed in clinical cases of staphylo- 
coccic conjunctivitis. . 

“3. The action of the toxin probably accounts for the production of 
conjunctivitis by staphylococci, even though they are not epithelial 
parasites in the sense of Lindner and Howard.” W. S. REESE 


DoMINANT INHERITANCE OF PTERYGIUM. J. STREBEL, Klin. Monatsbl. 
f. Augenh. 99: 35 (July) 1937. 


Extrinsic influences, such as tropical climate and ocean air, were 
considered more potent in the manifestation of pterygium than heredity. 
Strebel publishes a genealogic study of a family in which pterygium 
occurred in three generations, either unilaterally or bilaterally. There 
was no evidence of this formation in the family of the patient’s father. 
However, his mother and his daughter had bilateral pterygium, and his 
son had unilateral pterygium. The condition was absent in the third 
child, a boy. Pterygium was not seen in 1 of the patient’s sisters or her 
children, while another sister presented the condition bilaterally. The 
pterygium of Strebel’s patient would have been considered an acquired 
occupational disease had the genealogic tree not proved the hereditary 


basis. K. <.. Seeez. 


Cornea and Sclera 


MARGINAL DEGENERATION OF THE CORNEA. J. FRANCoIS, Arch. 
d’opht. 53: 432 (June) ; 540 (July) ; 616 (Aug.) 1936. 


This condition is considered by Terrien to be the rarest of all the 
diseases of the cornea. Up to the present only about 130 cases have 
been reported. These are all listed by the author, who adds detailed 
descriptions of 2 cases of his own, including photographs. The whole 
subject is exhaustively reviewed under the chapter headings of termin- 
ology, symptomatology (objective, accessory and functional), evolution, 
complications, prognosis, pathologic anatomy, pathogenesis and treat- 
ment. In its first stages this condition is characterized by peripheral 
vascularization and opacity similar to gerontoxon. The second stage 
consists of a circumscribed or diffuse thinning of the cornea. The third 
stage is that of ectasia of the marginal defect, and the final stage is 
that of ectasia of the whole cornea. The biomicroscopic findings are 
presented. The principal complication is that of rupture of the cornea, 
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spontaneous or traumatic. Secondary infection of the affected zone is 
not common. Histologic examination has been carried out in 12 cases. 
Photomicrographs and drawings are reproduced. The theories attempt- 
ing to explain the origin of this condition are discussed. The author 
believes it to be a true degeneration. Curative treatment is largely 
surgical. Iridosclerectomy, cauterization and excision have all been 
advocated. The author believes that excision gives the best results, as it 
reduces the astigmatism, increases the resistance of the thinned zone, and 
favors improved nutrition. A complete bibliography is given. 


S. B. Martow. 


PARTIAL FUNNEL DETACHMENT OF DESCEMET’S MEMBRANE. A. 
Busacca, Arch. d’opht. 53: 694 (Sept.) 1936. 


This condition was observed in a case of leukoma of the cornea due 
to a purulent conjunctivitis of the eyes at birth. A drawing of the 
condition as pictured at slit lamp examination is presented. The 
mechanism of its production is suggested as being due to the firmness of 
adhesions between the posterior surface of the cornea and the lens, 
which resulted in tearing off of Descemet’s membrane when the anterior 
chamber was reformed. 

S. B. Martow. 


INFORMATION BASED ON THREE HUNDRED AND Forty-NINE CASES OF 
HEREDOSYPHILITIC Keratitis. D. Lazarescu, Arch. d’opht. 53: 
756 (Oct.) 1936. 


This report is a statistical study of 349 cases of interstitial keratitis. 
According to the author this condition occurs in more than 4 per cent 
of patients with ocular disease. In 76.8 per cent of the cases of heredo- 
syphilitic keratitis the patients were between 5 and 20 years of age. 
The condition was unilateral in 32.4 per cent. Four per cent of the 
patients had acquired syphilis. A history of abortion was given by 25.6 
per cent of the mothers. Stigmas of inherited syphilis were present in 
77 per cent of the entire group. The Wassermann test was positive in 
83.3 per cent. At the time of the patients’ admission to the hospital the 
disease was unilateral in 101 and bilateral in 248. In 57 cases the 
appearance of the second eye was not noted. In 80 cases both eyes 
were affected simultaneously. The average time between the attacks in 
the two eyes was one hundred and nine days. The conclusions drawn 
are as follows: 1. The most frequent signs of congenital syphilis are 
bone lesions (38 per cent) and Hutchinson’s teeth (36 per cent). 2. 
Antisyphilitic treatment often prevents or delays involvement of the 
second eye (87 per cent). 3. Trauma is capable of causing an inflam- 
mation limited to one eye. Visual results were not determined in this 


series of cases. © S. B. MarLtow 


PERFORATING ScLEROMALACIA. F. J. Sortano and A. Riva, Arch. 
de oftal. de Buenos Aires 12: 139 (March) 1937. 


A case of perforating scleromalacia is reported in which perforating 
holes were situated at the limbus. This case, although in some aspects 
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atypical, according to the authors fits in with the process first described 
by van der Hoeve. With the exception of one hole, the others were 
small and irregular. The lesion in this case and in reported cases was 
degenerative and unaccompanied by inflammatory symptoms. In this 
case there coexisted a chronic rheumatoid arthritis, which was also found 
in some of the reported cases. The authors agree with van der Hoeve in 
considering the nature of the lesion degenerative (trophic). 


C. E. FIntway. 


TRAUMATIC PARENCHYMATOUS KERATITIS IN CONGENITAL SYPHILIS. 
G. _ GroL_MAN, Arch. de oftal. de Buenos Aires 12: 449 (July) 
1937. 


A case of severe parenchymatous keratitis developing after a con- 
tusion is reported. After several weeks the cornea began to clear and 
finally cleared entirely. Shortly afterward, the other eye became affected 
with typical parenchymatous keratitis, which ran the usual course. There 
was a 4 plus Wassermann reaction. 

Von Grolman discusses at considerable length the different opinions 
on the relation of trauma to syphilitic lesions in general and of the eye 
in particular. He also discusses the theory that parenchymatous 
keratitis is not an essentially syphilitic lesion, the syphilis being a pre- 
disposing cause (Kiimmel). The author is inclined to accept this view. 


C. E. FInway. 


Experimental Pathology 


OcuLaR THERMOMETRY. A. Bucacossi, Ann. di ottal. e clin. ocul. 65: 
507 (July) 1937. 


. A fine needle embodying a thermopile of steel and constantan was 
used to record temperatures in the anterior chamber, the lens and the 
peripheral and central portions of the vitreous of rabbits exposed for 
half an hour to various temperatures in the incubator or refrigerator. 
Temperatures of 6, 18, 30 and 42 C. were employed, and the intraocular 
temperature was compared with the rectal temperature each time. In 
each experiment one eye was left open, while the other was closed bv lid 
sutures. Exposure to a temperature of 6 C. produced a slight lowering 
of the rectal temperature (from 38.6 to 38.3 C.) and a marked reduction 
in the intraocular temperature. The reduction in the intraocular temp- 
erature was especially marked in the anterior segment of the open eye, 
the temperature reaching 30.85 C. in the anterior chamber and 34.75 C. 
in the lens. In the central portion of the vitreous it reached 36.37 C., 
while in the peripheral portion there was a slight reduction (to 37.6 C.). 
The closed eye of the same animal showed similar but much slighter 
changes (36.65 C. in the anterior chamber). Exposure to a temperature 
of 18 C. produced changes that were similar but much slighter than 
those produced at 6 C. At a temperature of 30 C., a slight reduction of 
temperature in the anterior chamber was observed in both the closed 
and the open eye. Exposure to 42 C. produced a slight rise in the 
rectal temperature and in the temperature of all portions of the eye, 
but the temperature in the eye was always less than the rectal temper- 
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ature, the greatest difference being observed in the temperature of the 
anterior chamber. In the last experiment there was little difference 
between the temperature in the closed eye and that in the open eye. In 
general, the experiments showed that the intraocular temperature is 
always lower than the rectal temperature in their relation to the surround- 
ing temperature. The intraocular temperature diminishes progressively 
from the deep to the superficial constituents of the eye. The lowering 
of the intraocular and rectal temperatures is related to the surrounding 
temperature. The temperature of the peripheral part of the vitreous 
was not influenced by opening or closing the lids, being dependent on 


the temperature of the body as a whole. S. R. Grerorp. 


General 


PuHotorpHosia. A. Macitot, Ann. d’ocul. 174: 817 (Dec.) 1937. 


In a communication in 1936, as well as in an article which recently 
appeared in the Annales d’oculistique, Magitot drew attention to the fact 
that therapeutics applicable to ocular pain were capable of relieving 
tearing and photophobia. Photophobia, as it is known in the oph- 
thalmologist’s daily practice, is a painful sensation brought on by light. 
Many persons have a deep sense of pain when exposed to bright light. 

The different kinds of photophobia are described, and different con- 
ceptions as well as ideas concerning the problem are discussed. 

It is difficult, says Magitot, to follow Lebensohn and accept all his 
arguments. The experience of Bruce and Rochat obliges one to accept 
the theory of a vegetative reflex brought on in an antidromic manner 
by the excitation of light acting on the nerve terminals compressed and 
hyperanesthetized by an inflammatory phenomenon. But the vaso- 
dilatory action, which seems to indicate the action of epinephrine hydro- 
chloride in subconjunctival injections, does not accord with the 
vasoconstrictive effect of light (Sven Larsson) or with the clinical facts. 
Magitot has observed the disappearance of photophobia under the 
influence of anesthesia of the sphenopalatine ganglion, notwithstanding 
marked congestion of the vessels of the iris. On the other hand, it must 
be remembered that photophobia may appear also in the course of certain 
meningeal reactions. For these reasons it seems that photophobia should 
be considered not only as a vasomotor disturbance but as a sympathetic 
allergy, brought on by sensitive excitations, direct or recurrent. 

Anesthesia of Meckel’s ganglion through the palatine canal is brought 
on without producing the slightest anesthesia in the ophthalmic and 
suborbital fields, which seems to indicate that the light excitations are 
brought on by long or short reflexes, tearing, pain and blepharospasm 
and often by accommodative asthenopia. 

If Magitot’s remarks are well founded, and it is admitted that light 
is able to provoke pain of the sympathetic type, due to a hyperallergy 
of the trigeminal nerve, the practitioner will readily remember that 
painful photophobia may be helped by three methods, any one of which 
is easily applied. These are the subconjunctival injection of drops of 
epinephrine hydrochloride, infiltration of the sphenopalatine ganglion 
with procaine hydrochloride and alcoholization of the orbit. 


S. H. McKee. 
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Instruments 


SPATULA-FORCEPS FOR HEINE’Ss OPERATION. P. F. ARCHANGHELSKY, 
Arch. d’opht. 53: 696 (Sept.) 1936. 


A spatula-forceps copied from de Wecker’s iridectomy scissors is 
described. It is inserted closed through the usual scleral incision into 
the anterior chamber. It is then opened and withdrawn. The author 
has successfully used it on 5 eyes of 4 persons. He believes that wider 
separation of the iris, ciliary body and choroid from the sclera can be 
obtained by its use. ¢  Saseow. 


PRESENTATION OF A SMALL Mopet EntToptoscope. E. P. Fortin, 
Arch. de oftal. de Buenos Aires 12:456 (July) 1937. 


Fortin describes a small model entoptoscope which, although giving 

a less clear image, owing to its size and less costly makeup is of greater 

utility clinically than a larger instrument. Its size is that of an ordinary 

' microscope, and it has six sets of oculars. A small Philipps mercury 

lamp is used instead of the Cooper-Hewitt lamp, as in the first instru- 

ment. The Nicol prism is replaced by a Zeiss polarizer, and the filter, by 

a Zeiss uviol glass. Fortin gives the indications for each of the six sets 
of oculars in detail. 

C. E. FInray. 


Lacrimal Apparatus 


RECURRENT PNeEuMococcic DacrYOADENITIS. G. E. DE SANCTIS, 
Ann. di ottal. e clin. ocul. 65: 551 (July) 1937. 


The previous literature on recurrent pneumococcic dacryoadenitis is 
reviewed, and apparently only 3 cases have been reported. The author’s 
patient, a woman of 41, gave a history of swelling in the region of the 
right lacrimal gland every spring for the past nine years. Each time 
treatment with hot packs was followed by an escape of pus from the 
upper cul-de-sac, with relief of all symptoms. The region of the left 
gland had been involved in a similar process on two occasions. The 
patient had suffered from an attack of pleurisy and bronchopneumonia 
sixteen years before the first attack of adenitis. When she was seen 
by the author, the typical picture of acute dacryoadenitis was present. 
Pneumococci were recovered from pus expressed by pressure on the 
gland and also from pus removed by mouth later, when all symptoms 
had subsided. Smears and cultures from the upper cul-de-sac were 
negative. It seems possible that pneumococci remained in the gland in 
a latent form between the numerous attacks. 

S. R. GiFrorp. 


Lens 


LuxXATION OF LENS THROUGH A RETINAL TEAR INTO THE SUBRETINAL 
Space. F. B. Fraricx, Am. J. Ophth. 20:795 (Aug.) 1937. 


Fralick reports an apparently unique case in which retinal detach- 
ment occurred in the only eye of a 36 year old man with congenital 
subluxation of the lens, the fellow eye, in which there had also been 
congenital subluxation of the lens, having been lost through operation 








ABSTRACTS FROM CURRENT LITERATURE 113 


and subsequent injury. There were two tears in the retina, and through 
the lower tear the periphery of the luxated lens could be seen. The 
patient was placed in a Bradford frame, face down, and the next day 
the lens appeared in the anterior chamber, whence it was removed. An 
unsuccessful diathermy operation was done a month later, and the vision 
remained limited to moving objects. W. S. REESE 


CaTARACT Due To Evectric SHocx. C. Dyacos, Arch. d’opht. 53: 
454 (June) 1936. 


The interest in the case reported by Djacos lies in the observation 
that the cataract did not progress to complete opacity. The author was 
able to aid in its regression, with improvement of vision. This case has 
an important medicolegal aspect and supports the contention of Genet 
that it is unnecessary to hurry operation. Cataract due to electric shock 
is not a distinctive type; biomicroscopic examination does not always 
give the same picture. Although for the most part the cataract described 
here closely resembles that described by Rollet and Paufique, it is not 
always possible by biomicroscopic examination to recognize such a 
cataract. The only common features are that it is subcapsular and 
that as it progresses it spreads from the superficial to the deeper layers 


of the lens. S. B. Martow. 


METABOLISM OF THE LENS AFTER PARATHYROIDECTOMY. R. CAMPOs, 
Ann. di ottal. e clin. ocul. 65:481 (July) 1937. 


With the technic of Warburg, Campos estimated the oxygen con- 
sumption and anaerobic glycolysis of the cortex removed from the capsule 
of the crystalline lens. The oxygen consumption of the normal rabbit’s 


cortex was Q 0, = 0.49, and the glycolysis was O 4-— 0.51. The eyes 


of 9 of 24 rabbits subjected to parathyroidectomy were suitable for 
examination, showing partial opacities of the lens of various degree. 
The eyes of 2 other rabbits showing complete cataract were also 
employed. There was a slight decrease in the oxygen consumption of 
the cortices of animals killed about forty days after parathyroidectomy, 
but those of the rabbits with incomplete cataract as a whole showed no 
definite decrease. The lenses with complete cataract, on the other hand, 
showed a marked decrease in oxygen consumption, which was 0 in 1 
animal and 0.10 in the other. Anaerobic glycolysis was reduced in all 
the lenses examined, the reduction being most marked in eyes removed 
after from fourteen to twenty-one days and again after fifty days. The 
average figure for the lenses with partial cataract was 0.30. Of those 
with complete cataract, one showed a glycolysis of 0.30 and the other 
of 0. When the amount of calcium in the testing fluid was increased 
and that of potassium was decreased, a more marked decrease in gly- 
colysis occurred. Such an increase of calcium was observed in the 
aqueous of the parathyroidectomized animals (the blood calcium was 
low), and it is thought that such an increase in calcium may be an 
important factor in the precipitation of the proteins of the lens and in 


the impairment of glycolysis which was observed. S. R. Gurponn, 
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OPERATION FOR SECONDARY CATARACT. P. Knapp, Klin. Monatsbl. f. 
Augenh, 99:15 (July) 1937. 


Knapp discusses operations for secondary cataract and the after-care 
on a broad scale and offers valuable technical suggestions, especially for 
the discussion. He arrives at the following conclusions: The operation 
for secondary cataract is free from danger in most of the cases, provid- 
ing the eye is free from irritation and remnants of the cortex. The 
absence of precipitates on Descemet’s membrane and folds in it must be 
ascertained by means of the slit lamp. If these requirements are fulfilled, 
an early discission is preferable, as long as the posterior capsule is still 
thin. Peripheral incision with a sharp knife and posteroanterior 
discission, which guards the vitreous best, are recommended ; the aqueous 
humor must not escape. Glaucoma is the only actual danger ; therefore, 
a solution of pilocarpine should be instilled after operation. Neverthe- 
less, the danger of glaucoma cannot be entirely eliminated any more 
than it can be totally excluded after intracapsular extraction of cataracts. 
Predisposing factors for the development of secondary glaucoma, aside 
from impaction of the iris and synchysis or other changes of the 
vitreous, are likely to occur, especially lesions of the limiting membrane 
of the vitreous. Knapp suspects that in these cases the dissolved 
vitreous entering the anterior chamber causes obstructions in the irido- 
corneal angle. The operations for secondary cataract should be post- 
poned as long as symptoms of a glaucomatous tendency are present, or 
else extended postoperative control is indicated. ©. Meus 


PHACOCELE: Report oF A Case. H. SxypscGaarp, Acta ophth. 15: 
343, 1937. 


A large ulcer developed on the lower third of one cornea of a 
17 year old girl suffering from gonorrheal conjunctivitis. A des- 
cemetocele formed, which ruptured when the patient struck her eye 
with her hand. More than half of the lens prolapsed through the 
corneal perforation ; it became constricted into the shape of an hourglass 
and effectively prevented any prolapse of the iris. Thirty-six hours later 
the capsule of the lens ruptured, and the lens substance extruded. 
Remains of the capsule continued to keep the corneal perforation closed, 
and the subsequent course was entirely favorable. Vision of 5/60 was 


recovered. O. P. PERKINS 


Lids 


CICATRIZATION WITHOUT ECcTROPION FOLLOWING THERAPY WITH 
CarrEL-DAKIN SoLuTion. E. Puscariu, Arch. d’opht. 53: 536 
(July) 1936. 


In the author’s experience wounds of the lid can be quickly sterilized 
and rapid epithelization promoted by the Carrel-Dakin method. In 
this way dense thick scar tissue is avoided, and the danger of ectropion 
is lessened. Two cases are cited, and photographs of the results obtained 
accompany the article. 


S. B. Martow. 
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BLEPHAROCHALASIS. P. PANNETON, Arch. d’opht. 53: 729 (Oct.) 1936. 


Blepharochalasis has been considered an acquired pathologic con- 
dition by all authors reporting it, none having mentioned the possibility 
of hereditary transmission. Panneton reports that he has been able to 
trace 79 persons so affected in the same family. In 47 persons scattered 
through three generations there is evidence of this condition, as indicated 
by the history and photographs. The author has been able to examine the 
mother and 2 brothers of his patient. A genealogic tree is presented. 
From a study of this case the author suggests that sex is of no importance 
and that transmission can take place either through the father or through 
the mother. There is no characteristic heredity, as is the case in 
hemophilia, and the heredity does not follow the mendelian law. The 
author describes three degrees of the condition. He has found 93 cases 
described in the literature, all of which he includes in a table. A 
complete bibliography accompanies the paper. His conclusions are (1) 
that heredity can have and probably does have a part in the causation 
of blepharochalasis which has as yet not been recognized, (2) that 
there are degrees of the condition from the minimum of “baggy lids” 
up to blepharochalasis itself and (3) that it is from the anatomic stand- 
point that one must look for the essential cause of the condition. 


S. B. Martow. 
Methods of Examination 


CONTRIBUTION TO THE THEORY AND PRACTICE OF TONOMETRY. J. S. 
FRIEDENWALD, Am. J. Ophth. 20: 985 (Oct.) 1937. 


This comprehensive and rather mathematical article does not lend 
itself to abstracting. By allowing for the distortion of the cornea 
due to the foot plate of the tonometer irrespective of the indentation 
produced by the plunger, a method has been developed for calculating 
the true intraocular pressure which is free from errors owing to the 
rigidity of the ocular coats. For eyes of average rigidity, the pressure 
so determined is slightly higher than that determined by the Schidtz 
nomogram and is more nearly in accord with the experimental results of 
Wessely and Seidel on living eyes. at & Saas 


CONDEMNATION OF CoLor INDEXES IN CLINICAL PERIMETRY. A. 
Macitot and Dusors-Poutsen, Ann. d’ocul. 174: 649 (Oct.) 1937. 


In a medical or surgical clinic the objective examination of the 
patient is given precedence over the subjective. In the practice of 
ophthalmology the contrary is true, as so often the majority of methods 
consist in nothing but making use of the sensations of the patient. 
Research concerning the meaning of light in all its forms is considered 
so essential at the present time that Morax, with good reason, was 
accustomed to require its precedence over other exploratory methods. 

As in all other subjective studies, the clinician must consider well 
the physical condition of the patient, that is, that he is not weakened by 
disease or disturbed with emotions or fear. Examination of the visual 
field must be done with patience and care and in a standard manner. 

From the authors’ comparison of the results of their study with 
colored and with white fields, the following conclusions are drawn: The 
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colored perimetry introduced in this research, which reflected on the 
instrument and on the patient himself, was the cause of numerous errors. 
2. The colored fields were no more exact than white fields, and a 
chromatic scotoma always corresponded to a scotoma for white. 3. 
Perimetry with the white index must be done in a precise manner ; the 
light must be constant and the fixation good. A perimeter arc of 
330 mm. radius answers all clinical demands. Usually for the 
peripheral field two dimensions of the index suffice. For the zone 
between 10 and 30 degrees, an index of from 1 to 1.5 mm. was used. 
For the field between 30 and 90 degrees, an index of 3 mm. is advised. 


S. H. McKee. 
Neurology 


LESIONS OF THE CHIASMA IN A CASE OF CRANIAL TRAUMATISM. J. 
MatsrAn, Arch. de oftal. de Buenos Aires 12: 150 (March) 1937. 


A case of‘ cranial traumatism in the right frontal region is reported, 
in which injury was followed by loss of the right and left temporal 
fields and the lower visual field, vision being solely preserved in the 
upper nasal quadrant. The presence of a lesion of the chiasma was 
confirmed at an operation to which the patient was subsequently sub- 
jected. This proved of little benefit to the ocular defect. 

Malbran accepts Liebrecht’s explanation of such cases; that is, the 
chiasma is torn apart by a violent broadening of the transverse diameter 
of the base of the skull, which follows a violent contusion of the frontal 
region. He has not found any other case reported in the literature in 
which the presence of a lesion was confirmed by means of a surgical 
operation. He refers to a study of such cases by Coppez, in which the 
latter reported 3 clinical cases and the results of several experiments. 


C. E. FInvay. 


HistToLocic EXAMINATION OF THE CEREBRUM IN UNILATERAL PERIPH- 
ERAL BLINDNESS: ReEporT OF Two Cases. A. JuBA and A. 
SzaTMARI, Klin. Monatsbl. f. Augenh. 99: 173 (Aug.) 1937. 


Two cases of unilateral peripheral blindness are reported in which 
histologic examination of the brain was made. Detailed descriptions, 
especially of the geniculate bodies and striated area, are given, and the 
relation between the pathologic cerebral changes and the blindness is 
discussed. 

The first case was that of a man aged 68 who died from carcinoma 
of the stomach. The left eyeball was missing ; the time of the occurrence 
of the ocular lesion was unknown. Aside from the usual changes in 
the external geniculate body, alterations were found in the striated area 
which were associated with the lesion of the first optic neuron. The 
atrophy of the fourth layer predominated. . 

In the second case, that of a man aged 72 who died from a peritoneal 
tumor, the time of the loss of the right eye remained unknown. The 
usual secondary and transneural degenerations were combined with 
degeneration of the papillomacular bundle, i. e., the fibers of central 
vision, which apparently was due to chronic toxic retrobulbar neuritis. 
Complicated but evidently uniform areas of degeneration had developed, 
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so that the almost mathematically regular construction of the external 
geniculate body could be observed by investigation of the transneural 
degenerations. The external geniculate body showed beginning secondary 
indistinctness of the distribution of the lamellar atrophy. 

The visual cortex was intact in this case and in a third case, that of 
a patient suffering from bilateral atrophy of the optic nerve. 

The authors explain the rarity of changes in the visual cortex in 
cases of unilateral peripheral blindness. In their opinion the lesion 
of the striated area is started by the transneural atrophy of the second 
uptic neuron, the nutritive center of which is the external geniculate . 
body. Hence, this lesion is a transneural atrophy of the second degree. 
Transneural atrophy is not intensive as a rule and is rarely accompanied 
by considerable destruction of cells. Therefore, the atrophy of the 
external geniculate body is bound to be intensive, as it causes certain 
changes in the visual cortex. 

K. L. SToxt. 
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TRANSPLANTATION OF THE CONJUNCTIVA FROM THE CADAVER’S EYE: 
EXPERIMENTAL PART; PRELIMINARY Report. M. G. RoSENZWEIG, 
Vestnik oftal. 11: 311, 1937. 


The history of transplantation of the cornea and mucous membranes 
is reviewed. Experiments were done on 3 rabbits. In the first experi- 
ment a conjunctival flap, 6 by 4 mm., was transplanted from 1 rabbit 
to another. In the second experiment the conjunctiva was transplanted 
from a rabbit two hours after it was killed. In the third experiment 
the rabbit was killed; one hour later 6 cm. of the blood was taken from 
the heart. The eye was enucleated and placed in that blood and kept 
in it for five days at a temperature of from 41 to 50 F. The conjunctiva 
from the enucleated eye was transplanted into a rabbit’s eye and “took” 
well. In all 3 rabbits the transplanted conjunctiva looked normal in 
about ten days after the operation. Tarsorrhaphy was usually done after 
the operation, so that the flap would stay in place. Transplantation of 
a cadaver’s conjunctiva which had been conserved for nine days in the 
blood of the donor was carried out, and the conjunctiva “took” well. 

Thus the problem of conjunctival transplantation from a cadaver’s 
eye conserved in cadaver’s blood is solved in a positive way. The new 
source of the transplant opens wide possibilities in the field of plastic ° 
operations and in burns of the eye. The conservation of a cadaver’s 
conjunctiva is connected with the problem of blood transfusion. 
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O. SITCHEVSKA. 


Orbit, Eyeball and Accessory Sinuses 


OrpiTAL Varices. F. J. Sortano and H. R. Piccox1, Arch. de oftal. 
de Buenos Aires 12: 408 (June) 1937. 


Two cases of orbital varices are reported. In 1 the varix was situated 
superficially at the orbital margin near the internal angle of the upper 
lid. The varix increased in size on increase of the cephalic pressure and 
disappeared when the patient was lying down. It had no influence on 
position of the eyeball. In the second case the varicose dilatation was 
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situated deep in the orbit. There was alternate production of enoph- 
thalmos and exophthalmos according to position of the head and to con- 
ditions affecting the congestion of this region of the body. 


C. E. Finvay. 


TOMOGRAPHY OF THE OrsBiT. M. IBANEz, M. OriBe and M. MALEN- 
cHINI, Arch. de oftal. de Buenos Aires 12: 464 (July) 1937. 


After reference to difficulties in the interpretation of roentgenograms 
of the orbit due to the projection of cranial formations into the orbit, 
which are only partially avoided by serial roentgenograms of the cranium, 
including the frontal and the lateral views and pictures made in special 
positions, the authors consider the problem solved by the employment 
of tomography. This is a selective procedure which allows roentgeno- 
graphic study in different planes and an appreciation of the anatomic 
structure and relations and even of small differences in roentgenographic 
density. In the future still more can be expected from this method 
with improvements in the apparatus and technic. 

The authors review the literature on the subject, giving to Baese 
the credit for priority in first attempting to use the method and to 
Bocage the credit for inventing the procedure. 

They describe in detail the structures to be observed in roentgeno- 
grams of the normal orbit taken in the frontal position at different levels 
separated 1 cm. from each other and also in those taken in a sagittal 
position. 

They next consider tomographs taken with a special objective 
(visualization of the sella turcica, the sphenoid sinus and the foramen 
rotundum ). 

This is followed with a study of tomographs of pathologic orbits, 
with which their experience is limited, their usefulness being specially 
indicated in tumors of the orbit and of neighboring cavities. 

They conclude that tomography permits observation in detail of 
lesions impossible to appreciate in ordinary roentgenograms and anatomic 
study in serial roentgenographic planes. They believe that the method 
is particularly useful in conjunction with ordinary roentgenograms taken 
in the classic positions, when the presence of a lesion is suspected but a 
more complete study is desirable. This paper contains the first descrip- 
. tion of orbital tomographs. CEF 

. E. Fintay. 


Physiology 


CLINICAL STUDY OF CONSENSUAL OPHTHALMOTONIC REAcTIONS. L. 
WEEKERS and J. FaANcHAmps, Arch. d’opht. 53: 513 (July) 1936. 


Consensual ophthalmotonic reactions have been observed in animals 
experimentally as the result of many different procedures, which are 
listed in the article. The clinical study of these reactions has only just 
begun. Magitot has collected all the known data on the subject. Some- 
times these reactions are striking clinically. More often they escape 
attention and must be looked for. The authors cite 2 cases in detail. 
The essential idea of consensual oculovascular reactions resulting in 
consensual ophthalmotonic reactions seems to them to be entirely justified 
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and to be a fundamental physiologic phenomenon. Clinically, it is an 
aid in understanding facts. In some pathologic cases an inverse reaction 
occurs, but the explanation is clear and must be visualized in each case. 
Reference is made to the observations recorded in regard to other paired 
organs of the body. The question is raised as to how much a part this 
reaction plays in the development of sympathetic ophthalmia. 


S. B. Martow. 


EnTopTic PHENOMENA—INTRARETINAL FLuips. E. P. Fortin, Arch. 
de oftal. de Buenos Aires 12: 183 (April) 1937. 


In this paper Fortin discusses his peculiar views in relation to the 
structure of the retina, the ordinary description of which he deems 
faulty, due to observations made under unfavorable conditions and the 
production of artefacts. He considers that the retina is not composed 
of solid tissue but of a semifluid or gelatinous tissue, in which the differ- 
ent constituent elements float, and that it can be properly studied only by 
entopic observation with appropriate apparatus and with different 
kinds of light. He details at some length a description of the different 
layers and retinal elements observable by his methods and his views in 
connection with the same. Cc 

. E. FInvay. 


EXPERIMENTAL STUDY OF THE INFLUENCE OF MusCULAR WorK ON 
INTRAOCULAR TENSION. V. P. Fivatov, I. G. YERSHKOVITCH 
and V. E. SHEVALEv, Vestnik oftal. 11: 161, 1937. 


By the method of elastotonometry Kalfa established the presence of 
a uveal reflex in the eye which regulates the intraocular tension. Filatov 
and his co-workers presume that substances of fatigue which accumulate 
in the blood after muscular activity stimulate the aforementioned reflex. 
Wolff and de Young observed a decrease of intraocular tension after 
convulsions. The authors undertook a series of experiments in order 
to verify these findings. 

Rabbits were made to run in a closed wheel which turned around its 
horizontal axis. Stairs were laid out in the wheel so that the rabbit 
would not slip. The wheel turned from six to ten times per minute, 
and the experiment lasted from three to ten minutes. The tension was 
taken before and after the race. In all animals the tension was lowered 
from 7 to 14 mm. of mercury after the race. 

Muscle extract of the fatigued animals was introduced into the blood 
of control animals; it was also instilled into the conjunctival sac and 
injected under the conjunctiva ; the intraocular tension was not influenced 
by these injections. Small doses (from 5 to 10 cc.) of blood serum of 
the fatigued animals injected intravenously into the control animals 
produced no effect on the tension. Large doses (30 cc.) of the blood 
of fatigued animals reduced the intraocular tension of the control animals 
considerably. 

Thus these experiments confirm the hypothesis of Filatov that 
substances of fatigue accumulate in the blood and cause a decrease of 
intraocular tension. Further study of the subject is necessary, and it 
may bring about a better understanding of the cause of glaucoma. 


O. SITCHEVSKA. 
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Retina and Optic Nerve 


Retino-CuHoromiTis Rapiata. T. W. Brown, Brit. J. Ophth. 
21: 645 (Dec.) 1937. 


An apparently unique condition was seen in a man aged 47. At 27 
years of age he had an illness which was suggestive of spondylitis 
tuberculosa. The eyes showed disseminated choroiditis. For a year 
he had had alopecia areata. In each eye the disk was normal, with a 
zone of atrophy 1% disk diameters surrounding it. Within this area 
was scattered pigment. Partially confluent with this zone, extending 
peripherally almost to the equator, and centered on the retinal veins 
like beads on a string, were numerous patches of choroidal atrophy. 
Within these atrophic areas there were large prominent punctate masses 
of pigment, which generally ensheathed the vessels but sometimes lay 
below them. The atrophic areas were 114 disk diameters in breadth 
and followed the distribution of the veins so exactly that in many places 
where the latter bifurcated so did the former. They were in most 
instances bounded by retina of normal appearance, but here and there 
they were partially demarcated by a narrow zone of pigment. Those 
parts of the veins in which no atrophy was present were in many 
instances delineated by a sheath of pigment. The optic papillae were 
normal. There was a low compound myopic astigmatism, with cor- 
rected vision of 6/9 in each eye. The visual fields were contracted, 
with scotomas corresponding to the atrophic areas but with no defects 
of the nerve fiber bundles. 

The author could find no similar case reported in the literature and 
believes that the condition is a disease sui generis, for which the name 


i iditis radiata is suggested. 
retinochoroiditis rad sugg W Seaticvee 


SoME PATHOGENIC FActTors IN RETINITIS PIGMENTOSA. M. MEcca, 
Ann. di ottal. e clin. ocul. 65: 544 (July) 1937. 


Mecca defends a previous article against an attack by Schupfer. 
Little new evidence is advanced, but Mecca insists on the importance 
of vascular spasm in cases of retinitis pigmentosa and on the efficacy 
of treatment by acetylcholine and other vasodilating agents. 


S. R. GIFrorp. 


PATHOLOGIC AND CLINICAL REPORTS OF THREE CASES OF EXUDATIVE 
Retinitis. C. S. Dame, E. Aprocue and J. Marsran, Arch. 
de oftal. de Buenos Aires 12: 384 (June) 1937. 


One of the 3 cases reported here had previously been reported by 
Sena. New sections were made of the eye, which had been enucleated 
because of glioma, and the Mallory method of staining was used. Of 
the other cases, 1 was observed by Damel and the third by Adrogué 
and Malbran. In each, the eye had been enucleated because of sec- 
ondary glaucoma. 

After a detailed study of the pathologic changes, which are illustrated 
by photomicrographs, the authors conclude: 1. Exudative retinitis may 
exist without prior arteriovenous lesions, no signs of real angiomatosis 
being found in any of the 3 cases. 2. The principal pathologic lesion 
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is the exudate, which at first detaches and later lifts the retina; 
calcareous deposits, choroidal degeneration, connective tissue trans- 
formation and cystic formations are secondary to the primary exudative 
retinitis. 3. The pathologic picture in these cases confirms Koyanagi’s 
discovery of the clear vacuoles which replace a large number of the 
pigment cells. 4. The content of the clear spectral, or ghost, cells is 
albuminous. The authors are inclined to favor Leber’s hypothesis as 
to the origin of the clear cells. Leber and Demaria consider them as 
proliferating pigment epithelium, which on separating from the lamina 
vitrea act as macrophages in the subretinal exudate. C @ teeter 


Dark ADAPTATION AND Its DIFFERENTIAL DIAGNOSTIC VALUE IN CASES 
oF NEURITIS AND CHOKED Disk. L. DymMsuitz, A. KALIoMINA, 
L. LuxKova and K. Rapoport, Vestnik oftal. 11: 176, 1937. 


Systematic examinations of dark adaptation were made during the 
past few years on 30 patients suffering from various diseases of the optic 
nerve. There were 10 with choked disks, 11 with optic neuritis, 7 with 
retrobulbar neuritis and 2 with atrophy of the optic nerve. The patients 
with choked disks were examined at the height of the development of 
the condition and in the regressive period. In some there was a marked 
disturbance of the visual fields. The Nagel adaptometer was used at a 
distance of 60 cm. 

The following conclusions were arrived at after a careful and pro- 
longed study: 


1. There is a marked disturbance of the dark adaptation in cases of 
choked disk at the height of the development of the condition. 

2. A disturbance of the dark adaptation of varying intensity is also 
observed in cases of optic neuritis. 

3. The dark adaptation is partially preserved in the regressive 
atrophic period in cases of choked disk and optic neuritis to a degree not 
corresponding to the ophthalmoscopic changes in the optic disk. 


4. In cases of retrobulbar axial neuritis the adaptation is changed, 
but not as much as the visual acuity, which demonstrates the change 
also in the peripheral fibers. ; 

5. In some cases of axial neuritis the dark adaptation is markedly 
lowered, while the peripheral portion of the visual field is preserved. 

6. Examination of the dark adaptation in cases of disease of the 
optic nerve is a useful additional method for examination of the function 
of the eye, but its differential diagnostic value cannot be considered 


definite. O. SITCHEVSKA. 
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Our DISTINGUISHED COLLEAGUE Pore JoHN XXI (Lantern Slides). 
Dr. H. VILLarp, Montpellier. 


Pietro Hispano, born at Lisbon in 1215 or 1226, became pope on 
Sept. 20, 1276. He died, crushed by the fall of a ceiling, on May 16, 
1277. He wrote about a dozen philosophic treatises, of which the best 
known are the book “De 1’ame” and, above all, the “Summulae logicales,” 
which had such a great success that Dante referred to the author in his 
“Paradiso.” Pope John also published two medical works, the 
“Thesaurus pauperum,” which is a book on elementary medicine, and 
the “Liber oculorum,” which gives one an excellent idea of what 
ophthalmic science was like in the thirteenth century. 


SELECTION OF CoNTACT LENSES BY MEANS OF METALLIC PROSTHESES. 
Dr. JuLEs SzyMANSKI, Warsaw, Poland. 


The prostheses are composed of two parts, a scleral and a corneal 
portion, identical to the Zeiss contact lenses but separate and made of 
metal. The scleral prostheses consist of three conical rings with a radius 
of 11, 12 and 13 mm. each, with an opening of 12 mm. above and one of 
20 mm. below. The adjustment is empiric: If the upper border projects 
too far, one adjusts the prosthesis lower ; on the other hand, if it is the 
lower border which projects, one adjusts the prosthesis higher. The 
corneal curvature is calculated by a diagram and verified by the metallic 
corneal prostheses—the four shells with radiuses of 6, 7, 8 and 9 mm. 
These are placed on the cocainized eye to see that they do not press on 
the cornea. 


SuRGICAL TREATMENT OF HiGH Myopia. Dr. ALFoNso MOTOLESE, 
Florence, Italy. 


This paper was not read. 


DEVELOPMENT OF THE LACRIMAL PassaGEs IN MAN (Lantern Slides). 
Dr. Georces Leprat, Liége, Belgium. 


No abstract was submitted. 


SIMPLIFIED TECHNIC FOR THE ToTI OPERATION (Lantern Slides). Dr. 
R. RupsBrecut, Bruges, Belgium. 


No abstract was submitted. 
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DACRYOCANALICULORHINOSTOMY (Lantern Slides). Dr. BENEDETTO 
STRAMPELLI, Rome, Italy. 


This paper was not read. 


PALPEBRAL AUTOPLASTY. Dr. Ep1maco LEonarpt, Rome, Italy. 
No abstract was submitted. 


DIPLOPIA PRECEDING A MARKED INCREASE OF GROWTH IN A DERMO- 
LIPOMA OF THE CONJUNCTIVA. Dr. JEAN SEDAN, Marseille. 


A bilateral tumor which had been stationary sinee childhood started 
to grow rapidly on one side in a woman aged 36. This growth was 
preceded by the development of diplopia due to paralysis of the abducens 
nerve before there was any displacement of the globe inward. The 
diplopia, which was the signal symptom of the growing tumor, did not 
increase appreciably, and several months later the dermolipoma, the 
volume of which had increased enormously, crowded the globe inward. 
The tumor was removed in its entirety. The patient was syphilitic and 
poorly nourished and showed an irreducible Wassermann reaction of the 
blood. She had had 4 stillborn children. The rapid growth of the tumor 
and the peculiar diplopia, which evidently preceded the appearance of 
the*tumor, are the rare and striking features in this case. The syphilis 
may have been the actual cause of the palsy which resulted in diplopia 
and also a factor in the proliferation of fatty cells. The growth was 
85 mm. long and 48 mm. broad. 


HISTOLOGIC AND CLINICAL STATISTICS ON E1GHTY CASES OF TUMOR 
OF THE ButBar Conjunctiva (Lantern Slides). Dr. HENRI 
TILLE, Paris, and Dr. PIERRETTE PILLET, Lyon. 


The authors report on the histologic classification and clinical 
prognosis of neoplasms, which are so variously interpreted. One 
category, that of nevocancer, is so predominantly frequent that one 
may say that the conjunctiva is, above all, a network of Langerhans 
cells. The usual cellular polymorphism of these tumors, which are 
epithelioid, sarcomatous, etc., is found, whether they are derived from 
a true fourth layer, whether they are of epithelial origin or whether 
they are of conjunctival origin, or, as Masson claims, of neural origin. 
Pigment is often absent, and this has to be brought out by nitratation. 
Next in order of frequency are the epitheliomas of malpighian lineage. 
Aside from common benign new growths, certain varieties of cancer are 
invariably absent, especially the fibroblastic sarcomas. There are no 
neurinomas, which are so frequent in other regions of the body, and 
no neurogangliomas or sympathomas. It would seem that most of the 
tumors reported in the literature have to be regrouped and classified 
anew, especially the nevocancers. The following histologic material 
formed the basis of this study: nevocancers, about 15 per cent; 
epitheliomas, 8 per cent; papillomas, 7 per cent; cancerous papillomas, 
2 per cent; various forms of nevi, including dermoepithelioma, 10 per 
cent; epithelial cysts, 8 per cent; dermoid cysts, 7 per cent; lipomas, 3 
per cent; fibromas, 15 per cent, and lymphomas 15 per cent. There was 
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osteoma, probably a fragment of a dermoid cyst. Of the 18 nevo- 
cancers, 5 recurred repeatedly. Two of the patients died. One, a child 
of 3, had cerebral metastases within a year after exenteration of the 
orbit and the application of radium ; the other, an adult, died within three 
years after exenteration. The prognosis in the 11 other cases was not 
clear. It seems to be favorable within from one to fifteen years. Of 
the 10 patients with epithelioma, 1 died in thirteen years after extensive 
recurrence, which extended to the tissues of the face; 4 had local 
recurrences. The subsequent course of the other tumors was not 
definitely determined. All the other 39 tumors were benign histo- 
logically. Follow-up study by the social service department confirmed 
this prognosis. The same can be said of 2 conjunctival lymphomas 
subjected to radiotherapy. 


EXTENSIVE PANNUS TREATED BY RapruM THERAPY (Lantern Slides). 
Dr. C. RocueE, Marseille. 


This paper was not read. 


TREATMENT OF TRACHOMA ACCORDING TO RECENT EXPERIMENTAL 
RESEARCH. Dr. A. CuENop and Dr. Rocer Natar, Tunis, Tunisia. 


Preliminary studies proved that the virus of trachoma is connected 
with the presence of a morphologically demonstrable rickettsia. The 
louse is an essential carrier of the agent active in trachoma and at the 
same time is a reservoir for the virus of trachoma. Delousing must be 
added to the prophylactic measures for trachoma. Phenol is efficacious in 
the treatment of this condition. One must continue to apply “grattage” 
together with general treatment. The authors’ results have been notice- 
ably better since they have been using phenol in the form of subcon- 
junctival injections or local applications, instillations, wet dressings and 
massage. This agent has a marked effect on rickettsias in general. 


TETANUS FOLLOWING WoUND OF THE CorNEA. Dr. G. QUENTIN, 
Reims. 


No abstract was submitted. 


INCIPIENT (FRuUSTE) KEratoconus. Dr. Marc Amster, Lausanne, 
Switzerland. 


The textbooks and treatises deal almost exclusively with advanced, 
fully developed forms of this anomaly and with their well known 
characteristic signs and neglect the mild and abortive (fruste) forms, 
although the Javal-Schiotz ophthalmometer and Placido’s disk allow one 
to detect them withoyt much difficulty. Keratoscopic photography adds 
to this means of diagnosis the valuable aid of objective documents, bring- 
ing into light the flattening (affaissement) of the horizontal axis of the 
cornea, which constitutes the pathognomonic sign of keratoconus in its 
early stages. Its angle is measurable. Keratoconus can be classified into 
four groups on the basis of the degree of the condition. The last two 
groups include the cases of marked involvement and represent only 25 
per cent of the total. The first two groups consist of cases of a mild 
degree and comprise 75 per cent of the total. Taking into account all 
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the cases of keratoconus which he has seen, the author finds that this 
condition is present in 1 of every 250 patients with ocular diseases, 
a proportion which is so much greater than one could expect from the 
statements and figures in the textbooks. The entire study of keratoconus 
must be taken up on a wider and more solid base. 


Has CoRNEAL TRANSPLANTATION (KERATOPLASTIE PENETRANTE) ANY 
DEFINITE REsutts? (Lantern Slides). Dr. Nizetic, Belgrade, 
Yugoslavia. 


This paper was not read. 


CATARACT DvuE TO DINITROPHENOL. Dr. RENE ONFRaAy and Dr. 
GILBERT-DREYFuS, Paris. 


The authors give a detailed report of a personal case and a summary 
of a case of Gallois, of Besancon. The first patient, a woman of 44, 
showed obesity without definite endocrine disturbance, rather the 
exogenous form due to overeating. For eighteen months she had been 
taking dinitrocresol, an English preparation, reducing her weight from 
100 to 67 Kg. The treatment had been marked by the production of 
abundant perspiration, at which time vision became affected and cataracts 
appeared, becoming mature in one month. The right eye was operated 
on uneventfully by linear extraction and aspiration without iridectomy. 
However, four days later an attack of subacute glaucoma developed in 
the left eye, necessitating an emergency operation, iridectomy and 
aspiration of the cataract. 

Gallois’s patient, a woman of 48 who weighed 118 Kg., had taken 
a tablet of dinitrophenol daily every other week, and after seventeen 
months her weight had been reduced to 89 Kg. Cataracts developed in 
both eyes; they were operated on successfully without any untoward 
complications. 

The authors made a complete and careful study of the nutrition of 
the first patient. The basal metabolic rate was practically normal, but 
there was a reversal of the relation of serum-globulin in the blood which 
was characteristic of lipoid nephrosis and of hepatic cirrhosis with a 
tendency to dropsy. They have demonstrated that dinitrophenol causes 
hepatic insufficiency. The ensuing toxicosis may bring about ocular dis- 
turbances in the form of glaucoma or cataract. In the latter case, a 
disturbance of water metabolism was probably brought into play, leading 
first to dehydration and later to a sharp (brutale) rehydration of the 
lens with imbibition of fluid and opacification. 


Second Session, Tuesday, June 29, 8 a. m. 


ACTION OF YOHIMBINE HYDROCHLORIDE ON INTRAOCULAR TENSION. 
Dr. RENE NEctToux, Paris. 


Studies on normal and glaucomatous eyes were made. Data were 
given of some reactions observed after the subcutaneous injection or 
oral administration of 5 mg. of this drug. The author takes up in detail 
the relation between variations in intraocular tension and those in 
systemic blood pressure. On account of its sympatholytic and vaso- 
dilating properties, yohimbine hydrochloride is capable of reducing 
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tension in certain forms of glaucoma, but hypertonic reactions are also 
noted if the local, i. e., intraocular, regulatory system, has been injured. 


SURGICAL TREATMENT OF GLAUCOMA. Dr. BourDEAUx, Evreux. 


The author, after having proved that up to the present time surgical 
intervention alone is capable of stopping the progress of glaucoma and 
so changing the prognosis of this condition for the better, regrets that 
many oculists still cling to treatment with miotics, the action of which 
is practically nil. He describes an operative technic, to which he has 
given the name of sclerostomy, which has been proved by more than 
60 trials to be simple, reliable and efficacious. Aside from 1 or 2 cases, 
in which owing to faulty technic when the operation was in an early 
experimental stage of elaboration, there was a too early filling up or/and 
obstruction (colmatage) of the scleral ostium, the results were excellent 
in at least 90 per cent of the cases. Tension was reduced permanently 
to normal without any complications and generally with a truly astonish- 
ing improvement in the filtering function (? pouvoir séparateur |P. H. 
F.]) and with preservation or, in some cases, extension of the visual 
field. 

In the 2 cases in which the operation was not successful a second 
operation, which is always feasible, remedied matters. With this simple 
procedure one may banish blindness due to glaucoma. The author pays 
a tribute to oculists like Felix and Henri Lagrange, Holth, Elliot, René 
Onfray, Schiotz and Baillart, whose theoretic and practical studies, 
research and clinical and operative experimentation have contributed so 
greatly to changing the formerly grave prognosis of what was so long 
considered an incurable malady. 


PATHOGENESIS OF OCULAR DISEASES OF DENTAL ORIGIN. Dr. RENE 
Hermans, Brussels, Belgium. 


The author reviews the two theories which have been in conflict 
since the reports of Fromaget (Société frangaise d’ophthalmologie, 1924) 
and those of Worms and Bercher (Société francaise de stomatologie, 
1925) and discusses the arguments which have been advanced in favor 
of one or the other theory and which have appeared in the literature of 
the last twelve or more years. His data deal with ocular disease due 
to congenital dental anomalies and with those following eruption, disease, 
conservative treatment or extraction of teeth. In some cases, owing to 
an extension of the pathologic process, the pathogenesis is obscure and 
one may be dealing with reflexes or with the transportation of germs by 
way of retrograde venous channels, by way of the sinuses or by way of 
the general circulation. 


RESISTANCE OF CAPILLARIES TO PRESSURE IN OCULAR TUBERCULOSIS. 
Dr. VAN Lint, Brussels, Belgium. 


The fragility of blood vessels which is brought out by compression 
of the arm is so generally augmented in ocular tuberculosis that it may 
constitute an important symptom. The author’s research has made of 
an inapparent symptom a visible sign. This sign plays a part in diagnosis 
and gives definite and possibly valuable therapeutic indications. 
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OPHTHALMOLOGIC ASPECTS OF A CASE OF CHorRDOMA (Lantern Slides). 
Dr. MicHet Rocue, Thiers, and Dr. Martin, Lyon. 


A man of 76 complained of lowered vision and nasal obstruction. 
Biopsy of the growth in the nose proved it to be a chordoma. Vision in 
the right eye was %49 and in the left eye %o, with correction. There 
was beginning atrophy of the optic nerve as indicated by the temporal 
pallor of both disks. The retinal arterial tension was slightly raised (45 
and 55 mm.). The most interesting clinical symptom was partial 
horizontal hemianopia on each side with a definite notch (encoche) in 
the upper part of the visual field. The sixth nerve was also slightly 
affected, and there were some symptoms of involvement of the trigeminal 
nerve. The authors were able to find reports of cases of cephalic 
chordoma in which ocular symptoms had been noted. Their study of 
this clinical material shows that such tumors may run either one of two 
opposite courses. They may originate intracranially and reach the naso- 
pharynx through the sphenoid sinus, or they may originate on the 
ventral side of the spinal cord, develop first in the posterior sinuses, the 
walls of which they erode, and thus become intracranial (encéphaliques). 
All pairs of cranial nerves are successively involved in the course of 
this neoplastic process as it progresses to invade the orbit and the globe, 
a course which is inexorable and resists all therapy. 



















OpticocHIASMIC ARACHNoIpDITIS. Dr. J. Bottack, Dr. M. Davin and 
Dr. P. Puecnu, Paris. 


Data obtained from a study of 129 cases of this condition, reports 
of 63 of which were collected from the literature, the reports of the 
other 66 being unpublished so far, are presented. The patients were 
seen in the neurosurgical service of the Hdpital de la Pitié. In all of these 
cases surgical exploration of the region of the chiasm had been carried 
out. Opticochiasmic arachnoiditis, which might be styled leptomeningitis 
involving the chiasm and optic nerve, is a provisional term which allows 
one to group certain histologic and clinical facts which should be kept 
separate from those pertaining to other conditions of this region which 
are at present well classified, such as tumors and certain inflammatory 
lesions. These cases of opticochiasmic arachnoiditis are characterized 
clinically, above all, by a symptom complex of visual disturbances of 
varying aspect, course and character and histologically by several types 
of pathologic lesions, a knowledge of which has been gained only by 
exploratory operations on this part of the cranial cavity. The historical 
part of this research shows that the present conception of opticochiasmic 
arachnoiditis is based on additions to the knowledge of localized serous 
meningitis. On the other hand, much has been gained by the develop- 
ment of neurosurgical procedures, which have disclosed the existence of 
pseudotumorous lesions of the opticochiasmic region and have also made 
possible the surgical treatment of certain diseases of the optic nerve. A 
special part of this study is devoted to the normal anatomic structure of 
this region. The various theories of the structure and constitution of 
the normal arachnoid and the pia mater were studied in collaboration 
with Professor Oberling, and the partitioned (cloisonné) space of the 
opticochiasmic region was studied. The portion of the study on path- 
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ologic anatomy includes the macroscopic and microscopic aspects of 
the lesion. The state of the meninges, the cortex and the chiasm as 
found by the neurosurgeon at operation is described. The authors 
discuss adhesive, cystic and mixed adhesive and serous forms of 
arachnoiditis and present many original illustrations. The microscopic 
data include those collected from the literature in addition to the detailed 
report, illustrated with important photomicrographs, of 3 unpublished 
cases of Professor Oberling, including the observations made at autopsy. 
Clinically, as stated previously, the visual disturbances are variable in 
onset, course and degree. Changes in the visual fields, too, are of 
different types. Their order of frequency appears to be as follows: 
central scotoma, 31 per cent; concentric contraction, 23 per cent, and 
temporal narrowing, 17 per cent. Limitation of the nasal field (7 per 
cent), horizontal contraction (5 per cent) and lateral hemianopia (5 
per cent) are more rare. The changes in the fundi are also variable. 
Simple atrophy with sharply defined margins of the disks (d bords nets) 
was found in 38 per cent of the cases, postneuritic atrophy with irregular 
(flous) borders, in 16 per cent; papilledema, in 10 per cent; partial 
atrophy of the temporal segment, in 7 per cent; simple hyperemia, in 
7 per cent, and partial horizontal atrophy, in 4 per cent. Extraocular 
symptoms indicating an extension of the disease process to neighboring 
regions or the association with encephalitis are represented mainly by 
headache, somnolence and vertigo and more rarely by syndromes involv- 
ing the infundibulum and the region of the tuber cinereum, giving rise 
to anosmia. The absence of changes in the cerebrospinal fluid and 
normal roentgenograms of the skull and ventricles are of great diagnostic 
value. Synthetic study of the symptoms allows the grouping of clinical 
forms. The extraocular forms may be symptomatic, associated or con- 
secutive to the progress of the disease (évolutives). The most important 
forms are purely ocular. There are three principal symptomatic types: 
(1) the syndrome of macular or axial neuritis, with lowered vision, a 
large central scotoma, often associated with changes in the peripheral 
visual field, and various changes in the nerve head, postneuritic atrophy 
being the most typical; (2) the chiasmic syndrome, with lowered vision, 
atypical and asymmetric alterations of the temporal visual field, rarely 
purely defined, and papillary atrophy and (3) the syndrome of simple 
atrophy of the optic nerve, with concentric contraction of the field of 
vision. Topographic groups include (1) a prechiasmic type, indicating 
a predominant involvement of the intracranial portion of the optic nerve 
marked by central scotoma and/or concentric contraction of the periph- 
eral field with various changes at the disk, particularly atrophy with 
irregular margins (a bords flous), and (2) a purely chiasmic form with 
contraction of the temporal visual field and simple atrophy of the optic 
nerve. 

A positive differential diagnosis is difficult because the symptoms 
are polymorphous, no one, taken alone, being pathognomonic, and 
because a similar grouping may be met with in other conditions. Positive 
evidence is given by a clinical course marked by successive attacks 
(poussées) and such etiologic factors as trauma and infection of the 
accessory sinuses, and the association of signs indicating an involvement 
of neighboring regions and by encephalitic or meningitic complications. 
Negative findings such as a normal cerebrospinal fluid and a normal 















SOCIETY TRANSACTIONS 129 
roentgenogram of the sella turcica, are significant. Ventriculography 
is indispensable for differentiation between opticochiasmic arachnoiditis 
and tumors of the hypophysial region. The only procedure used by the 
authors is injection of air by bilateral occipital trephine puncture. The 
lateral and the third ventricles are normal in position and contour. They 
are sometimes dilated in so-called associated posterior arachnoiditis. The 
brain may be so edematous in some cases that the potential (virtuels) 
ventricles allow no air to enter on injection. It flows back and only 
dilates the subarachnoid spaces. Differential diagnosis from non- 
tumorous growths and allied conditions is rendered difficult by the fact 
that opticochiasmic arachnoiditis is not a strictly defined disease and that 
the question of its existence as a clinical entity arises continually. The 
axial neuritic form may closely resemble the changes in the optic nerve 
in cases of multiple neuritis, optic neuromyelitis, acute encephalitis, 
retrobulbar neuritis due to sinus disease, certain forms of retrobulbar 
neuritis localized in the chiasm and even, to a certain degree, in cases 
of Leber’s disease. The form of opticochiasmic arachnoiditis asso- 
ciated with simple atrophy of the optic nerve and concentric contraction 
of the field has certain clinical and histologic characteristics in common 
with the tabetic involvement. Such were noted in the course of opera- 
tion in cases of syphilitic atrophy of the optic nerve. This may open 
a new field to neurosurgeons. The form associated with a chiasmic 
syndrome is often difficult to differentiate from that which syphilis 
may present when it involves the chiasm, the meninges of the base of 
the skull or the bony structures of neighboring organs. The tumorous 
forms with prechiasmic localization must be differentiated from other 
intracranial neoplastic formations which give rise to a syndrome of 
direct compression of one or both optic nerves, from an olfactory 
meningioma and especially from a meningioma of the lesser wing of 
the sphenoid bone. Posterior forms may suggest the formation of a 
tumor in the hypophysial region rather than an inflammatory process. 
Roentgenograms of the sella turcica, which show changes in case of 
an adenoma, glioma of the chiasm or craniopharyngioma, allow a rapid 
diagnosis. Differentiation is more difficult in the case of less common 
neoplasms which are not accompanied by marked lesions of the sella, 
such as suprasellar adenoma, meningioma of the tuberculum sellae and 
cholesteatoma. Ventriculography and exploratory operation must settle 
the diagnosis in these cases. 

Opticochiasmic arachnoiditis represents 27 per cent of all of the 
neurosurgical diseases that occur in the hypophysial region. Sixty 
per cent of the cases occurred in adults between 30 and 40 years of 
age. The most common etiologic factors appear to be sinus disease, 
cerebral or meningeal infection and traumatism. Acute, subacute or 
chronic disease of the antrum is a common factor, especially when it 
presents in the flaming up of an old chronic process with repeated 
relapses (poussées) and is often quiescent (en sommeil) when the 
meningeal localization becomes apparent. The majority of the cerebro- 
meningeal infections are due to syphilis ; tuberculosis and colibacillosis 
should also be kept in mind. Encephalitis and multiple disseminated 
sclerosis, with special localization, exclusive for a long time, may create 
a special type of opticochiasmic arachnoiditis. Acute articular rheuma- 
tism and various forms of intoxication, exogenous or endogenous, have 
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been noted. Traumatism is often considered an etiologic factor. The 
intensity, localization and nature of the injury do not seem to play a 
decisive role. The time of appearance of symptoms is variable. When 
the condition develops a long time after injury, medicolegal questions 
may arise. 

The pathogenesis varies according to whether the syndrome follows 
a disease by way of the circulation, by contiguous infection or by 
traumatism. The lymphatics play a role in complications of rhinitis. 
The visual disturbances associated with arachnoiditis may be considered 
(1) as a contemporary but independent manifestation of the infection 
which has attacked the optic nerve and the localized meninges simul- 
taneously or (2) as a consecutive and subordinate manifestation to a 
preceding arachnoiditis, which is the basic phenomenon. In such a case 
there might be direct action by way of an arachnoiditic cyst or con- 
nective tissue strand (bride). However, it would be more logical to 
postulate an indirect action from these formations by way of distur- 
bances of circulation in the vessels of the chiasm or the optic nerve. The 
visual disturbances may also be considered (3) as the primary lesion, 
involving the optic nerve fibers, the arachnoiditis being merely additional 
evidence, a secondary reaction. These three possibilities are not rigidly 
exclusive mutually. They may possibly be combined in some cases more 
or less, and the opticochiasmic arachnoiditis would then be expressed 
as an attenuated inflammation of the entire region. 

Whether treatment consists of medical measures, radiotherapy or 
operation depends on the stage of the disease, the rapidity of its course 
and the etiologic factors. Surgical intervention becomes necessary when 
in spite of milder methods previously applied vision is failing, although 
not completely lost, and the visual field is steadily contracting or/and the 
central scotoma is becoming larger, before too gross changes in the fun- 
dus make their appearance. Operative exposure takes place by the direct 
(droite) transfrontal intradural route. The operative mortality is low. 
Cure or improvement was obtained in 37 per cent of the cases. The 
best results are obtained in recent cases in which the lesion of the optic 
nerve has not appeared or has not developed to a marked extent and 
in cases in which the eyes are fairly sound, that is, not previously 
diseased, and have good vision, or vision which has only just begun to 
fail, and show no marked contraction of the peripheral field and above 
all, no marked central scotoma and a fairly normal appearing nerve 
head, or at least one which is compatible with a fair amount of vision. 
Early surgical intervention appears to be all important in the preserva- 
tion of vision. 


SyYPHILITIC OPpTICOCHIASMIC ARACHNOIDITIS AND PYRETOTHERAPY. 
Dr. JuLtes Francoris, Charleroi, Belgium. 


A syphilitic patient, under treatment for a year and a half showed 
bilateral papilledema and rapid loss of vision. Neurologic examination 
gave negative results. Cytologic and chemical changes of specific type 
were found in the cerebrospinal fluid. Energetic treatment with mercuric 
cyanide failed to prevent total blindness, and decompression by trephin- 
ing gave no result. Exploratory intracranial operation revealed optico- 
chiasmic arachnoiditis and restored the vision in the left eye to about 5. 
The right optic nerve was completely atrophic. The condition remained 
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unchanged after three months, and then fever treatment with sulfur in 
oil was instituted. The left eye recovered vision of 34 with a practically 
normal field, and this improvement has held for more than a year. 


Third Session, Wednesday, June 30, 8 a. m. 


THE BLoop SUPPLY IN THE RETINAL VESSELS. Dr. Fritz, Brussels, 
Belgium. 


Progressive compression of the central retinal artery between the 
minimum and the maximum brings about an increasingly marked 
reduction in the retinal perfusion indicated by a segmentation of the 
blood column in the retinal vein, a courant veineux granuleux (CVG). 
The current is at first rapid and then slows, and finally it stops when the 
compression reaches the maximum (Mx). Its appearance may serve 
to estimate the volume (débit) of blood entering the eye by way of the 
retinal artery. If this supply is copious, the current reaches the point 
of column segmentation only slowly, and the CVG does not appear 
until the Mx is approached. If, on the contrary, the supply is low, 
slight reduction results in the CVG, which may take place near the 
Mn (minimum). A formula for the blood supply indicates the relation, 
to Mn and Mx, respectively, of the compression necessary to produce 


the CVG in accordance with the equation D=k +k’ ON in which 
k and k’ are constants. A scanty supply, such that the CVG appears 
spontaneously, lowers the index to the value of k. A copious supply, 


such that the CVG can be caused only by maximal compression, Mx, 


gives the index a value of k-++k’. Normally, the CVG appears in the 
second half of the vessel collapse (average k + k’.0.7). Its appearance 
in the first half of the compression phase is pathologic and has been 
observed in certain forms of arachnoiditis with vascular involvement 
(entreprise). Study of the blood output is calculated to give more 
definite indications of the state of the cerebral circulation. 


RETINAL ARTERIAL SPASM, FATAL Forms: Lack oF ACETYLCHOLINE. 
Dr. S. GENET and Dr. R. CHARPENTIER, Lyon. 


Observation of a young man who died after an attack of angina 
pectoris showed the authors that the functional disturbances and the 
ophthalmoscopic signs do not aid in detecting which forms of retinal 
spasm are ominous. The data of a general physical examination are 
almost as inconclusive. The primary cause of these spasms may be 
found in an initial lesion of the nervous system or in the changes in 
the walls of the vessels. The authors also consider the possibility of 
a lack of acetylcholine as an etiologic factor. Physiologic research has 
shown that the nervous influx which brings about the contraction of the 
blood vessels is interrupted at the junction of the terminal nerve fibril 
with the muscle fiber by the formation of a “chemical transmitter” which, 
in the case of the parasympathetic system is acetylcholine. This product 
is, on the other hand, the most active agent in the treatment of vascular 
spasms. Subjects with this disturbance suffer from an absence of 
acetylcholine, and this can be supplied by small but repeated and con- 
tinued doses of the drug. : 
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OSCILLOMETRY OF THE ARTERIES OF THE LIMBS IN THROMBOSIS OF THE 


CENTRAL RETINAL VEIN (Lantern Slides). Dr. Dusois-PouLsen, 
Paris. 


Patients with thrombosis of the central retinal vein can be divided 
into three groups on the basis of a normal, an increased or a lowered 
oscillometric index. In the first group the vascular disturbance is 
limited to the eye. The second group consists of persons with hyper- 
tension whose arterial walls have become distended by high blood 
pressure. The lowering of the index in subjects of the third group, 
who have become aged and hypertensive, indicates arteriosclerosis. In 
young persons it gives evidence of an arterial process which, it seems, 
cannot be connected with Buerger’s thromboangiitis. 


RELAPSING RETINAL HEMORRHAGE AND DyscriINIsMm (Lantern Slides). 
Dr. Vatois, Mouline; Dr. JEANDELIzE, Nancy; Dr. Drovet, 
Nancy, and Dr. Lemorne, Nevers. 


No abstract was submitted. 


RETINAL DETACHMENT IN Two BROTHERS; CURE BY THERMO- 
PUNCTURE. Dr. ANTOINE Buyapoux, Lyon. 


This paper was not read. 


CHANGES IN THE FuNpDus OCcULI oF RABBITS WITH Rasies. Dr. C. 
DEJEAN, Montpellier. 


The infection of rabies has its site of election in the cerebral cortex. 
One should be able to study the changes in this tissue by ophthalmoscopic 
study of the retina, which is embryologically nothing but an islet of that 
cortex which has migrated to the orbit. In the eyes of rabbits inoculated 
with the stable (five) virus, a progressive disappearance of the corneal 
and pupillary reflexes, paralysis of the muscles of the lids and eye, cloud- 
ing of the transparent media and, finally and principally, changes in the 
fundus oculi were observed. The papilla was congested and more or 
less swollen. The retina was increasingly hyperemic. The vessels were 
dilated, and the veins were swollen and tortuous. The white fan of 
medullated nerve fibers, extending horizontally from either side of the 
disk, was invaded by numerous little vessels, previously invisible. This 
intense congestion would seem to give one an accurate picture of what 
is taking place within the cranium, to judge by the postmortem observa- 
tions. 


DIATHERMOCOAGULATION (WEVE) FOR DETACHMENT OF THE RETINA: 
RETINAL TEARS WITHOUT DETACHMENT. Dr. Nico TRANTAS, 
Athens, Greece. 


Rather than to try to localize the tear by measuring its distance from 
the limbus, it would be preferable to measure from the black band of the 
ora serrata, which is visible externally, by means of the transilluminator 
applied at the equator as well as with the ophthalmoscope under digital 
pressure (A. Trantas). To keep the cornea transparent during the 
operation, the author recommends, provisionally, a conjunctival flap 


| 
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prepared by uniting the extremities of the equatorial incision for the 
detachment operation with two vertical incisions extending to the limbus. 
This covering can be removed for an ophthalmoscopic check-up. To 
prevent the escape of vitreous when the needle penetrates the sclera 
for coagulation, he uses fixation threads passed into the episcleral tissues, 
which are drawn taut at the moment of penetration to avoid pressure on 
the globe. A small incision of the sclera with a cataract knife at the site 
of the needle puncture facilitates still further the entrance of the needle 
without too much pressure on the globe. Tears without detachment are 
frequent. The author has seen 5 typical cases in the last nine months. 


BLINDNESS IN INFANTS, WITHOUT OPHTHALMOSCOPIC CHANGES 
(Congenital Forms). Dr. L. Genet and Dr. RosNnostet, Lyon. 


A case of congenital blindness in a child 13 months of age is reported. 
No infectious cause could be found in the parents or in the infant, who 
showed no malformations and nothing to indicate organic disturbance. 
Comparison of these congenital forms with the infectious forms seen 
after birth in association with encephalitis or meningitis may give one 
reason to believe that conditions of a similar nature may appear in the 
course of intrauterine life. An abiogenesis of the visual paths is also 
to be borne in mind. There have been no autopsies performed to throw 
light on this question, and the prognosis is in doubt, as such patients 
cannot be easily followed. The diagnosis, which is difficult during the 
cradle age, is easier when the child has begun to walk. 


SECONDARY DEVIATIONS IN VARIOUS TYPES OF STRABISMUS. Dr. 
Marguez, Madrid, Spain. 


No abstract was submitted. 


BILATERAL PARALYSIS OF THE INTERNAL REcTUS MUSCLE AND OF THE 
MUSCLES OF THE IRIS: “LossTER Eyes.” Dr. Froct, Dr. 
Pourstnes and Dr. JEAN CuINrArI, Beyrouth, Syria. 


No abstract was submitted. 


ANEURYSMAL DILATATION OF THE OPHTHALMIC ARTERY: CLINICAL 
Course (Lantern Slides). Dr. Jutes Francois, Charleroi, 
Belgium. 


In the case reported, in spite of intracranial operation, vision con- 
tinued to fail and the visual field to contract. The fundus remained 
normal. Four months later a detachment of the retina supervened, at 
first in the lower half, but later becoming complete. The pupil showed 
an excellent red reflex with transscleral illumination. Some weeks _ 
later glaucoma developed and progressed rapidly, necessitating enuclea- 
tion. When the globe was sectioned, a melanosarcoma of the choroid 
was revealed. 


Stupy oF HEMATOGENOUS TUMORS OF THE OrBiIT (Lantern Slides). 
Dr. PascuHeEFF, Sofia, Bulgaria. 


No abstract was submitted. 
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Enormous Bony TuMorR OF THE OUTER WALL OF THE ORBIT, THE 
GREATER WING OF THE SPHENOID BONE AND THE TEMPORAL 
Fossa. Dr. JuLEs Francois, Charleroi, Belgium. 


The condition reported was first noted seven years previously. There 
were direct protrusion of the globe without diplopia or limitation of 
ocular motility, bilateral papilledema and normal vision. The visual field 
was slightly limited on the temporal side, in the left eye only. A 
prominent bony tumor, 7 cm. in diameter, was found in the region of 
the temporal fossa. Roentgenographic examination showed marked 
clouding in the greater wing of the sphenoid bone, the lower outer part 
of the frontal bone, the lower anterior portion of the parietal bone, the 
anterior part of the temporal bone and the upper part of the malar bone. 
A diagnosis was made of osteoma, possibly eburnated osteosarcoma of 
the outer wall of the orbit, originating in the greater wing of the 
sphenoid bone and encroaching on the orbit (proptosis), the cranial 
cavity (bilateral papilledema) and toward the outside (tumor of the 
temporal fossa). Only 4 similar cases are found in the literature. 


HERNIAS OF ORBITAL Fat. Dr. J. Bourcet, Paris. 
No abstract was submitted. 


Four CASES OF THE LAURENCE-BARDET-BIEDL SYNDROME: TREATMENT 
WITH ToTAL ExTRACTS OF ANTERIOR LOBE OF PITUITARY GLAND 
(Lantern Slides). Dr. Paut Pesme and Dr. Gasriet Hirtz, 
Bordeaux. 


The authors report the observation of the complete adiposogenital 
syndrome, monstrous obesity of the cerebral type with genital hypo- 
plasia and marked retinal changes, in children. The disk was dirty 
yellow, with indistinct outlines and markedly contracted arterial network. 
The region of the posterior pole had a lead gray hue, with a normal 
peripheral zone. There was entire absence of pigmentary overloading. 
This retinal degeneration was accompanied by a high degree of ambly- 
opia, marked nystagmus and hemeralopia. There were anomalies of a 
pituitary type, marked relaxation of the ligaments, conical digits and 
genu valgum. Other symptoms pointed to involvement of the region 
of the infundibulum and the tuber cinereum: amenorrhea, polyuria and 
the marked improvement following the administration of anterior 
pituitary extract in the only patient so treated. The hypophysial path- 
ogenesis of the syndrome seems to apply not only, as generally accepted, 
to the adiposogenital syndrome but, as the authors believe, to the retinal 
changes as well. The malady remains, etiologically, in the rubric of 
congenital malformations with a recessive mendelian heredity. 


INTRASCLERAL GRAFTS WITH TENDON FROM DEAD ANIMALS AFTER 
EVISCERATION OF THE GLOBE. Dr. HENRY Prosy, Evian. 


The author makes use of the tendons of stillborn calves, which can 
easily be procured from the slaughter house. The grafts are preserved 
in 90 per cent alcohol for one month and then kept in sterilized tubes 
in 60 per cent alcohol. His procedure does not make use of tendons 
fashioned into a spherical mass but of simple strips of tendon placed 
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gun-barrel fashion in the interior of the globe. Like all “dead” grafts, 
according to Nagoette’s studies, they. “take” easily. Photographs were 
shown of the eyeball and of a patient operated on with success one year 
previously. The procedure allows one to avoid enucleation in cases 
of panophthalmitis. The author was led to adopt this modification by his 
studies and good results in the use of dead tendon grafts intranasally 
in cases of ozena. Lantern slides showed the mechanism and the dif- 
ferent stages of the revivescence of the grafts. 


SEA AIR AND OPHTHALMOLOGY. Dr. JEAN RATEAU, Bordeux. 


A marine climate congests the spongy tissues, the organic parenchyma 
and the cicatricial tissue; likewise, it acts favorably in the treatment of 
ozena and “osseous” otorrhea and should be useful in the treatment of 
follicular and phlyctenular keratoconjunctivitis. On the contrary, it is 
unfavorable in cases of chronic glaucoma and torpid iritis. Rateau 
spoke in praise of the climate at the seashore of Royan, which is 
tempered by pine forests. 





INTERNATIONAL CONGRESS OF OPHTHALMOLOGY 
Fifteenth Meeting, Cairo, Egypt, Dec. 8 to 14, 1937 


REpoRTED BY S. R. Girrorp, M.D., Chicago 


The congress was officially opened on Dec. 8, 1937, in the auditorium 


of the Egyptian University by His Majesty King Farouk. Professor 
Nordenson, of Stockholm, Sweden, chairman of the International Coun- 
cil, and His Excellency the Egyptian Minister of Health made addresses 
of welcome, after which a few words were spoken by representatives 
of the various countries. Mr. Arthur Sinclair spoke for the British 
Empire, Dr. Bailliart for France, Dr. Park Lewis for the United 
States, Professor Léhlein for Germany, Professor Bardelli for Italy, 
Professor Marquez for Spain, Professor Koyanagi for Japan and Pro- 
fessor Szymanski, of Poland, for the countries not otherwise represented. 

The scientific program, which will be abstracted later, included not 
only the program of the congress itself but that of the International 
Organization Against Trachoma and of the International Association 
for Prevention of Blindness, each organization being allowed a full 
half-day’s session for its deliberations. Time was allowed for visits 
to the many interesting places in and about Cairo. In these arrange- 
ments the local committee, in cooperation with the Egyptian gov- 
ernment, was both thoughtful and generous. Automobiles and excellent 
guides were provided gratis for every one making the excursions. Visits 
to the principal mosques, the old Coptic church, the Citadel and the 
Egyptian, Arabic and Coptic museums were made by wives and rela- 
tives during the scientific program. The same ground was covered by 
participants in the congress in two half-day excursions, which also 
included visits to the Giza Memorial Ophthalmic Laboratory, two 
ophthalmic hospitals, the general hospital, Kasr-El-Aini, and a mobile 
hospital unit under canvas. In addition to these trips, two half-days 
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were set aside for excursions by the whole membership of the congress, 
with their wives and relatives. One of these excursions included a visit 
to the pyramids of Giza, with time and opportunity for camel and donkey 
rides, a visit to the Sphinx and a visit to the interior of the pyramid of 
Cheops. This trip ended with tea on the terrace of the Mena House. 
The other excursion, held on the last day of the congress, was to the 
Nile Barrage, a large dam below Cairo, with lunch on a steamer and a 
visit to the ophthalmic hospital of Rod-El-Farag. 

In addition to all these arrangements for the comfort and amuse- 
ment of their guests, an elaborate and enjoyable social program was 
provided for the evenings. His Majesty King Farouk entertained the 
members of the congress and their guests at the Abdine Palace, where 
delegates of the various countries were received personally by him. An 
elaborate program of music and dancing was presented in the palace 
theater and, in addition, an old Arabic play dealing with the romance 
of a blind princess and the possible cure of her blindness, apparently 
by the power of love alone, without benefit of ophthalmology. This was 
followed by a buffet supper and reception. Elaborate receptions and 
buffet suppers were offered to the members of the congress by the 
prime minister and by the Ophthalmological Society of Egypt. The 
final social event was a banquet at the Semiramis Hotel, at which Pro- 
fessor Nordenson spoke and called for brief replies from delegates of 
the various countries. The Egyptian government and the local com- 
mittee were offered many expressions of thanks for their hospitality. 

A meeting of the council and a business meeting of the entire con- 
gress were held on the last day. It was voted to accept the invitation 
of the Austrian government to hold the next International Congress 
in Vienna. It is planned for July or September of 1941 or 1942. 
Professor Nordenson reported that in response to appeals by the Inter- 
national Council the German Fiihrer had graciously consented to make 
a change in the status of Professor von Szily, of Minster, Germany. 
Professor von Szily, who had been forced to retire about two years ago, 
was given the position of emeritus professor, which involves a definite 
benefit as regards salary and status, though as yet no teaching duties. 
Professor Nordenson expressed the appreciation of the council that 
this exception to the German law had been made in view of Professor 
von Szily’s unusual scientific contributions. 

Professor Nordenson was reelected chairman of the International 
Council for a term of four years. Professor Marx, at his request, 
retired as secretary and was replaced by Holger Ehlers, of Copenhagen, 
Denmark. Several members of the council retired and were replaced 
as follows: Walter Parker, United States, replaced by Arnold Knapp; 
Wagenman, Germany, replaced by Lohlein; Parsons, England, replaced 
by Sinclair; Wright, British Dominions, replaced by Tooke, Montreal, 
Canada, and Oguchi, Japan, replaced by Nakamura. 

The number of duly registered members of the Fifteenth Inter- 
national Congress was approximately 650. Of these, only about 350 
attended the meeting, including 30 Americans. As regards the social 
and archeologic opportunities offered by the congress, enthusiasm was 
unanimous. The perfect weather, which allowed a program of outdoor 
excursions to be carried out without any interruption, was naturally 
a source of especial pleasure to guests from northern climates. The 
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scientific program, especially the part devoted to arterial hypertension 
of the retina and the endocrinology of the eye, was, in general, of excel- 
lent quality. A number of speakers reviewed work which had previously 
appeared in ophthalmologic journals, but it seemed to be of value to 
have this material presented at such a congress. The free communica- 
tions were somewhat uneven in value but included some valuable papers. 
Some of the scientific exhibits were excellent, especially those of the 
government ophthalmic hospitals and the Giza Memorial Laboratory 
and of Dr. Uribe Troncoso, of New York. 


Scientific Program 


The two official subjects of the congress were “Arterial Hyper- 
tension of the Retina and Endocrinology of the Eye.” Of 115 com- 
munications listed in the program of the congress, 25 related to the 
first subject and 17 to the second. There were 26 communications not 
related to the special subjects, 19 papers for the session of the Inter- 
national Organization Against Trachoma and 12 for that of the 
International Association for Prevention of Blindness. The sessions 
were presided over by representatives of various countries appointed 
by Professor Nordenson, including Sir Stewart Duke-Elder, Dr. Harry 
Gradle, Professor Lohlein and Professor Weve. 

Mr. A. F. MacCallan conducted the session of the International 
Organization Against Trachoma and Dr. Park Lewis that of the Inter- 
national Association for Prevention of Blindness. The languages 
employed were English, French, German and Italian. English was 
employed not only by the British and American speakers but by Snapper 
and Weve, of Holland, von Imré and von Rotth, of Hungary, Mulock 
Houwer, of Java, Feigenbaum and Shimkin, of Palestine, and some of 
the Egyptian essayists. Discussion from the floor was permitted only 
by those who had filed copies of their discussion a day in advance with 
the program committee. 

The papers presented will be published in full in the transactions 
of the congress. A brief summary will be given here. A number of 
the papers listed in the program were not read because of the absence 
of their authors, and these will not be considered. 

The first official subject, “Arterial Hyptertension of the Retina,” 
was opened by Dr. Henry P. Wagener, of Rochester, Minn., who pre- 
sented material prepared by himself and Dr. Norman Keith on diffuse 
arteriolar disease and hypertension. They concluded that arterial hyper- 
tension is an expression of a diffuse disease or abnormal condition of 
the arterioles throughout the body. Narrowing of the arterioles is due 
to increased tonicity of the wall of the vessels, to spastic constriction 
or to a combination of the two. It is not known whether this constric- 
tion is due to a pressor substance acting on the arterial wall or to 
increased vasomotor stimuli. If the causative factor continues to operate, 
histologic changes develop in the arterioles of various tissues, including 
the retina. Both functional narrowing and structural changes in the 
arterioles are present in cases of so-called essential hypertension, and a 
determination of the relative dominance of functional or structural 
changes offers a basis for classification of essential hypertension with 
reference to the disease. Such a distinction may be made ophthalmo- 
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scopically. The retinal changes seen are due to decompensation of the 
retinal circulation. While persons with such arterial disease may show 
signs of glomerulonephritis, all of the ocular changes and the symptoms 
leading to a fatal termination may be present in patients with diffuse 
arterial disease without any inflammatory disease of the kidneys. 

Bailliart, of Paris, France, emphasized the value of examination of 
the retinal vessels by his method of dynamometry. Certain technical 
difficulties inherent in the method may and should be overcome by 
proper technic, since the method offers the only means of detecting 
changes in the tonus of the retinal vessels in the period of functional 
constriction, before structural changes have occurred. 

Koyanagi, of Sendai, Japan, discussed the histologic changes present 
in the eyes of patients with hypertension. He emphasized, as in previ- 
ous articles, the importance of changes in the choroidal vessels and of 
resulting degeneration and abnormal secretion of the pigment epithelium 
in the production of most of the retinal changes, especially those at the 
posterior pole. Many photomicrographic slides were presented to 
illustrate the changes described. The foregoing three papers constituted 
the official reports to the congress on the subject of hypertension. 

Lauber, of Warsaw, Poland, spoke on arterial hypotony and retinal 
atrophy. He emphasized the importance of arterial hypotony as a cause 
of deficient blood supply to the retina, since blood reaching the retina 
must overcome the intraocular tension. Hypotony may be the result 
of syphilitic vascular changes or of a functional condition. When loss 
of vision occurs under these conditions, especially if it is more marked 
in the eye with the highest intraocular tension, it is to be treated by rais- 
ing the blood pressure, often a difficult procedure, or by lowering the 
intraocular tension by the use of miotics or cyclodialysis. 

Mylius, of Hamburg, Germany, discussed the significance of transi- 
tory arterial hypertension in the genesis of retinal changes. He 
emphasized the importance of studying the retinal vessels at a stage 
before structural changes occur. In preeclamptic patients, spastic con- 
traction is commonly seen, while tetanic contraction is more rarely 
observed. Both conditions disappear after birth when the blood pressure 
returns to normal. Retinal hemorrhages and deposits occur only when 
prolonged contraction of the arteries is followed by passive dilatation 
of the veins. The cause of the retinal changes is not a lack but an excess 
of blood, but of blood poor in nutritive properties. Restoration to 
normal often occurs even under these conditions; less often permanent 
changes are left. 

Klar, of Katowice, Poland, discussed retinal arterial hypertension in 
cases of commotio cerebri. One hundred and fifty persons with injuries 
to the head were examined. Those with commotio cerebri showed reg- 
ularly an elevation of retinal arterial pressure and a contraction of the 
peripheral fields, which is apparently due to malnutrition of the retina 
as a result of the local circulatory disturbance. The presence of increased 
retinal arterial tension is a valuable diagnostic sign in cases of injury 
to the head. 

Sabbadini, of Rome, Italy, discussed autonomic hypertension, the 
lowest common denominator of various severe ocular complications. 
He investigated renal function, sugar metabolism and blood pressure in 
cases of thrombosis of the retinal veins, chronic glaucoma, hemorrhagic 
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retinitis and early disturbances of retinal circulation. Elevation of 
diastolic pressure was constant; hyperglycemia was common, and the 
retinal vessels showed signs indicating a venous imbalance, which he 
believed to be responsible for the various phenomena observed. He 
employed in treatment iodine, methenamine and a hormonal substance 
to produce vasodilatation. 

The address of Volhard on the importance of ocular examina- 
tion for an understanding of hypertension and nephritis was given by 
Thiel, of Frankfurt on the Main, Germany, who discussed the sub- 
ject from the ophthalmologist’s point of view on the basis of Volhard’s 
findings as an internist. Volhard insisted that all the retinal changes 
formerly called uremic may occur without any signs of renal insufficiency 
and solely as a result of increased blood pressure. Generalized contrac- 
tion of the arteries, in fact, is the causative factor in nephritis. Of 98 
persons with acute inflammatory nephritis who were seen within six 
weeks of the onset, Volhard was able to obtain a cure in all but 1 by 
measures directed only toward a reduction of the blood pressure. If 
the vascular contraction is allowed to persist longer, changes in the 
kidneys and in the retina occur, resulting in the picture known as 
albuminuric retinitis, which should be called angiospastic retinitis. Thiel 
supported Volhard’s view that the ocular changes are the result not of 
renal insufficiency but of increased blood pressure. He distinguished 
between the changes seen in so-called red hypertension (essential hyper- 
tension) and those in malignant angionephrosclerosis (malignant 
hypertension). In the former condition sclerotic changes in the retinal 
and choroidal vessels are characteristic. Hemorrhages and areas of 
degeneration are rare. Edema and the macular star are absent. Tor- 
tuosity of the small venules (Guist’s sign) and arteriovenous compres- 
sion (Gunn’s sign) are present. The transition stage to pale, or 
malignant, hypertension is marked by contraction of the arterioles, 
peripapillary edema and poorly outlined gray-white deposits. In definite 
cases of malignant hypertension the typical picture of angiospastic 
(albuminuric) retinitis is present. In forms of nephritis which run 
their course without elevation of blood pressure (acute glomerulo- 
nephritis and nephrosis), normal fundi are the rule. 

Igersheimer, of Istanbul, Turkey, reported on the latent processes 
in the visual pathways in cases of hypertension. The visual pathways 
of 22 persons who died of hypertension were examined histologically. 
Two of the patients had shown no subjective or ophthalmoscopic signs 
during life, but histologic examination disclosed marked atrophy in the 
entire course of the optic nerves. The periphery of the nerve was pre- 
dominantly affected in 1 specimen and in the other, the central portions. 
The retinal arteries showed advanced changes, and the atrophy of the 
optic nerve was considered secondary to impairment of the retinal 
circulation. The patients who died of uremia presented the typical 
fundus picture of neuroretinitis with papilledema. Isolated areas of 
degeneration were found in the chiasm in both instances. Igersheimer 
considered the degeneration to be due to increased intracranial pres- 
sure. He had previously reported a case of choked disk due to tumor 
of the brain in which similar changes were observed (Folia ophth. 
orient. 2: 1, 1935). 
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Fritz, of Brussels, Belgium, discussed isoperfusion and aniso- 
perfusion of the capillaries in cases of retinal hypertension. He defined 
isoperfusion as the condition in which all capillaries are uniformly filled 
with blood and anisoperfusion as the condition that is present when cer- 
tain vessels are spastic while others remain normal. When the vessels 
are equally contracted, increased cardiac effort succeeds in supplying 
the tissues with sufficient nutrition, while when local differences of 
vascular tone are present certain areas may receive too little blood and 
other areas too much blood. In cases of hypertensive retinitis the areas 
in which angiospasm occurs will show atrophic areas (anisospastic 
retinitis). Where tonus is insufficient, on the other hand, hemorrhages 
and exudates will be present. 

Sallmann, of Vienna, Austria, discussed the diagnostic significance 
of retinal changes in cases of hypertension. According to him, tortuosity 
of the small venules (Guist’s sign) is not of diagnostic importance, as 
it may be present in normal persons. Arteriovenous compression is of 
more importance and depends, as Sallmann’s anatomic investigations 
have shown, on sclerotic changes in venous walls, resulting in a change 
in position of the vessels. It is suggestive of central hypertension, 
according to Kahler’s classification, in which the cerebral vessels are 
assumed to be involved. In cases of hypertension of peripheral origin 
changes in the retinal vessels are absent. 

Horniker, of Trieste, Italy, discussed the diagnostic value of oph- 
thalmodynamometry. He described the results of examination by this 
method of 212 patients with diseases of the central nervous system. He 
considered the method, when employed with clinical, opththalmoscopic 
and camprimetric examinations, to be of great value. 

Keyes, of Cleveland, reported on the work of Goldblatt and himself 
on experimental hypertension. Changes in the eyes of monkeys sub- 
jected to occlusion of the renal arteries by a clamp were described and 
illustrated by numerous excellent slides. The material has been presented 
in the Arcutves (17: 1040 [June] 1937) in abbreviated form. Dr. 
Keyes’ presentation aroused much interest among Europeans interested 
in hypertension. 

Serr, of Jena, Germany, illustrated by slides and moving pictures 
the process of spontaneous retinal pulsation. The record was made on 
a patient with intraocular tension of 45 mm., with exposures at intervals 
of one-sixteenth second. It was seen that the collapse of the retinal 
veins coincided with the cardiac systole and the filling of the veins, 
with the diastole. This indicates that the retinal venous pulse is not 
transmitted directly from the heart but is the result of an increase in 
intraocular tension which occurs during systole and which produces 
collapse of the veins. 

Busacca, of SAo Paulo, Brazil, reported on the cerebrospinal pres- 
sure in cases of retinitis. He performed occipital puncture in cases of 
hemorrhagic retinitis associated with hypertension of various types. 
In some cases the cerebrospinal pressure was normal, and in these no 
improvement in the fundus picture occurred. In other cases, however, 
in which neuroretinitis and swelling of the disk were present, removal 
of the cerebrospinal fluid caused improvement in the vision and the 
fundus picture, although this was only temporary. In cases of arterial 
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hypertension and increased cerebrospinal pressure, with only moderate 
edema of the disk and retina, the improvement was especially marked. 

“Endocrinology and the Eye,” the second official subject of the 
congress, was introducéd from a general point of view by Professor 
Snapper, of Amsterdam, Netherlands. He emphasized the complex 
nature of endocrine disorders and the frequency with which hyperfunc- 
tion or hypofunction of one gland is accompanied by or results in dys- 
function of other glands. Illustrations are the common occurrence of 
gonadal and pancreatic insufficiency in cases of disorders of the pituitary 
gland and of pituitary dysfunction in cases of Addison’s disease. A 
practical point worth remembering is Professor Snapper’s opinion that 
80 per cent of reports concerning the blood calcium content as an indica- 
tion of parathyroid dysfunction are of no value, since not the total 
calcium content but the ultrafiltrable portion is the important constituent 
of the blood, and its determination requires careful control of the 
hydrogen ion concentration in serum and filtrates. 

Von Szily, of Minster, Germany, discussed dysfunction of the 
thyroid gland and its relation to the eye. He also emphasized the fre- 
quency with which the picture of thyroid dysfunction i is complicated by 
accompanying disorders of other glands. 

He reviewed previous work on the pathogenesis of exophthalmos 
and other ocular changes in cases of hyperthyroidism. There seems to 
be evidence that hyperthyroidism alone will not account for the complete 
picture of progressive exophthalmos, especially the type showing prog- 
ress after thyroidectomy. To explain this, existence of an x hormone 
secreted by the pituitary gland has been assumed which continues to be 
effective after thyroidectomy. 

Von Imré, of Budapest, Hungary, discussed ocular diseases con- 
nected with gonadal dysfunction. He mentioned cases in which sub- 
conjunctival hemorrhage, conjunctivitis and phlyctenulosis occurred 
periodically in relation to menstruation. Filamentous keratitis due to 
atrophy of the lacrimal glands is recognized as commonly associated 
with the menopause. According to von Imré, keratoconus is often due to 
gonadal insufficiency and cases are reported in which extracts of a potent 
estrogenic or androgenic substance were effective in favorably influenc- 
ing this condition. He stated that glaucoma is often connected with 
gonadal dysfunction. In 4 glaucomatous patients the production of 
estrogen was found to be abnormally low, while the amount of gonad- 
otropic substance was normal. 

Jeandelize and Drouet of Nancy, France, presented a report on the 
hypophysis and its relation to the eye. They reviewed the anatomic 
structure and the physiologic function of the gland as well as the 
pathologic changes which have been observed. Aside from the better 
known facts, they emphasized the effect of the gland on the production 
of pigment in the retina and the effect of light received by the retina on 
the function of the pituitary gland. The syndrome of Laurence-Biedl is 
considered as due to a lesion of the hypophysis, with resulting pituitary 
insufficiency. The gland may play an important part in recurrent retinal 
hemorrhages, and the signs of enlargement of the pituitary gland during 
pregnancy are well known. The influence of the pituitary gland on 
the production of cataract and glaucoma cannot as yet be determined. 
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Lo Cascio, of Naples, Italy, discussed the anatomic structure and 
physiologic function of the parathyroid gland in relation to the eye. 
Aside from the well known form of cataract occurring after parathy- 
roidectomy, other forms of cataract associated with tetany were dis- 
cussed. Among these are lamellar cataract in children with tetany, 
subcapsular cataract associated with the tetany in mothers and cataract 
associated with tetany of unknown origin. In rabbits submitted to 
parathyroidectomy the following changes were found: (1) a slight 
elevation of the pu of the serum and crystalline lens, (2) a decrease 
in the ascorbic acid content of the aqueous and the lens, (3) a decrease in 
the glutathione content of the lens, (4) a decrease in the glycolytic 
power of the lens, (5) an increase in the calcium and aminonitrogen 
content of the lens, (6) slight displacement of the isoelectric point of 
the lens to the alkaline side and (7) changes in the capsule of the lens 
comparable to those in senile cataract. It is likely that similar processes 
occur in the development of cataracta parathyreopriva in man. While 
the use of parathyroid extracts cannot clear opacities of the lens already 
formed, it can stop their progress. 

In addition to the foregoing official reports, the following communi- 
cations on the subject of endocrinology and the eye were offered. 

Wibaut, of Amsterdam, Netherlands, reported on retinitis pigmen- 
tosa and internal secretion and treatment with estrogen. In addition to 
the fact that more men are affected than women (61:39), Wibaut stated 
that he had seen more cases in men than women (19:6) in which the 
course was unfavorable. He has seen other evidences of endocrine 
imbalance in his patients. He reported favorable results with the use of 
a potent estrogenic substance in both men and women affected by 
the disease. 

Bietti and Rubegni, of Rome, Italy, reported the use of the inter- 
ferometer for the estimation of endocrine function in ocular diseases. 
They employed the instrument of Hirsch on 100 patients with ocular 
conditions suggesting a possible endocrine origin as well as on a number 
of other persons. In cases of blepharochalasis, dysfunction of the thy- 
roid gland was found, with some signs of hypophysial and gonadal 
dysfunction; in cases of vernal catarrh, dysfunction of the adrenal 
glands and gonads; in cases of keratoconus, chiefly dysfunction of the 
thyroid gland and thymus, and less markedly of the gonads and the 
hypophysis, and in cases of tapetoretinal degeneration, dysfunction of 
the thyroid gland and the hypophysis. In cases of juvenile cataract the 
results were conflicting or negative. 

De Cori, of Florence, Italy, reported on the action of vitamin C on 
human cataract. The results were almost entirely negative. 

Pascheff, of Sofia, Bulgaria, discussed some ocular problems in the 
field of endocrinology. He reported a case of bilateral exophthalmos in 
which there were no other symptoms of exophthalmic goiter but almost 
complete loss of the corneas. He stated that certain forms of retinal 
degeneration must be related to the hypophysis and the hypothalamus, 
the center of the vegetative nervous system. He emphasized the asso- 
ciation of retinal degeneration without pigmentation with adiposity, 
polydactyly and mental debility, of retinitis pigmentosa with infantilism 
and disturbances of the vegetative system and of acromegaly with 
glaucoma. 
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Blatt, Bratianu, Joviu and Milcou, of Bucharest, Rumania, discussed 
cataract in relation to dysfunction of the hypophysis. Thirty-seven 
patients with senile cataract were studied from an endocrinologic stand- 
point. The study included roentgenographic examination of the sella tur- 
cica, a basal metabolic test, chemical analysis of the blood, urinalysis and 
biologic tests for gonadotropic, luteinizing and estrogenic substances. 
All but 9 patients showed abnormalities of the sella turcica of various 
types. The luteinizing factor was absent from the urine of all patients, 
and the gonadotropic principle was present, as a rule, in reduced 
amounts. An increase of potassium and cholesterol in the blood was 
fairly constant. The authors expressed the belief that a causal relation 
between hypophysial insufficiency and cataract is likely. 

Free communications included papers by the following men: 

Lenz, of Breslau, Germany, presented a report on stereophotography 
of incipient senile cataract. Slides and photographs shown in the scien- 
tific exhibit demonstrated the faithfulness with which a record of early 
opacities of the lens can be made by the transmitted light of an arc lamp. 
The opacities show dark against the light background. 

Shimkin, of Haifa, Palestine, reported on antepositio conjunctivae 
fornicis in cases of severe spring catarrh. In 29 cases of severe involve- 
ment he dissected all diseased tissue from the tarsus, which was found 
to be healthy. The upper fold was then dissected freely and sutured to 
the tarsus near the border of the lid, thus covering the healthy tarsus 
with relatively healthy conjunctiva. Results were satisfactory. 

Taumi, of Tallinn, Estonia, reported on the operative treatment of 
astigmatism. Operation was performed on 21 persons with astigmatism 
greater than 3 D. In cases of astigmatism with the rule a portion 
of the cornea near the upper limbus was resected beneath a conjunctival 
flap and the incision was closed with aplanation sutures. In cases of 
inverse astigmatism a spade incison was made and enlarged with scissors. 
Remarkable results are claimed, but only a few patients were observed 
for more than a year. 

Rauh, of Leipzig, Germany, discussed the experimental basis for 
the treatment of tetany cataract. Parathyroidectomized dogs and rats 
were treated with a form of irradiated ergosterol (A. T. 10). The blood 
calcium became normal under such treatment, and tetany and cataract 
were prevented. If treatment was begun in the early stages of cataract 
the opacities of the lens cleared almost entirely, while if the opacities 
were already extensive they remained permanently in a form resembling 
lamellar cataract. 

Velhagen, of Halle, Germany, presented a film on examination of 
the eye. Tests for orthophoria, eversion of the lids, removal of foreign 
bodies, examination of the lacrimal passages, tonometry, focal illumina- 
tion, slit lamp microscopy, skiascopy, opthalmoscopy, photography of the 
fundus and dynamometry were covered in the films. 

Miller, Briining and Sohr, of Berlin, Germany, discussed graduation 
of the Bailliart and Sobanski dynamometers on the human cadaver. By 
employing bodies immediately after death, they found that the scales 
in use with these instruments were unreliable. The age of the patient 
plays a part in the values found, a series of scales for various ages being 
necessary. It is proposed that centers be organized for the standardiza- 
tion of instruments now in use. 
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Bicklers, of Tibingen, Germany, discussed the causation of zonular 
cataract. He examined 70 children who had been under treatment for 
rickets and spasmophilia in infancy. None showed any signs of cataract. 
He stated that heredity is responsible in most cases of zonular cataract. 

Richman, of Brooklyn, N. Y., presented results of an ophthal- 
moscopic study of newborn infants. Five hundred and _ thirty-one 
infants were examined, of whom 12.2 per cent showed retinal hemor- 
rhages. The incidence was greater (17.5 per cent) in first children 
than in those born later and was greatest in those delivered by forceps 
(20.6 per cent). Colored drawings in the accompanying scientific 
exhibit showed the type of hemorrhages observed and in some cases 
their absorption at the time of later examinations. 

Lindner, of Vienna, Austria, presented a clinical study of the 
vitreous. The importance of shrinkage and liquefaction of the vitreous 
was illustrated by observations on animals with an artificial fistula of 
the vitreous and on human eyes with detachment and other conditions, 
as observed with the plane contact glass and the angled microscope of 
the author. 

Bietti and Rubegna, of Rome, Italy, presented a discussion on the 
blood calcium in cases of juvenile cataract. The total and the ultra- 
filtrable calcium contents were determined for a series of patients with 
no history of tetany, and tests of muscular irritability were also per- 
formed. The findings showed no important variations from normal. 

Klar, of Katowice, Poland, discussed miner’s nystagmus from the 
standpoint of etiology. The rarity of this condition in the Polish-Silesian 
coal region as compared with the incidence in other regions was 
explained by the author as due to the difference in the coal deposits. 
In this region the gases generated by the coal are much less harmful 
than in other regions, where carbon monoxide, methane and other 
gases are important factors in causing the condition. 

Troncoso, of New York, presented a report on the anatomic struc- 
ture and evolution of the iridocorneal angle in mammalia. The angle 
in rodents, ungulata, carnivora and primates was described and illus- 
trated. An accompanying scientific exhibit showed the conditions 
described most clearly by means of dissected specimens mounted and 
placed in the slit lamp beam. Schlemm’s canal first appears in the 
primates. 

Schupfer, of Florence, Italy, discussed the resolving power of the 
human retina. By means of a diffraction screen and monochromatic 
light of 5,400 angstroms it was found that the resolving power varied 
between 115 seconds and 36 seconds in various observers. In most 
cases it was below 60 seconds. 

Nastri and Valeri,- of Rome, Italy, reported on the cholesterol 
metabolism of patients’ with retinal lesions. Fifteen diabetic patients 
with retinal lesions and 9 without retinal lesions were examined. In 9 
of the patients with retinal lesions the blood fats were increased, while 
only 2 of those without retinal lesions showed such an increase. The 
total cholesterol content was usually normal, but in patients with retinal 
lesions there was a tendency for the free cholesterol to increase and 
the cholesterol esters to decrease, as compared with the findings in 
patients without retinal lesions. The retinal blood pressure was elevated, 
as a rule, in the patients with retinal lesions. 
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Zeiss, of Wiirzburg, Germany, presented an apparatus for measuring 
and recording disturbances of ocular motility. The instrument, a pro- 
jection coordimeter, is made by Zeiss (demonstration). 

De Cori and Wiechmann, of Florence, Italy, discussed the effect of 
the py on miotics and mydriatics. A shift in py to the alkaline side 
increased the speed, effectivity and duration of action both of miotics 
and mydriatics. The optimum py was found to be 8.2. 

Duggan, of Bombay, India, reviewed the various ocular disorders 
observed in diabetes. 

E. V. L. Brown, of Chicago, reported on the yearly changes in 
refraction from birth to beyond middle life. Eight thousand, eight 
hundred and twenty observations were reported on the eyes of 1,203 
persons examined under atropine cycloplegia on several occasions one 
or more years apart. According to these observations, hyperopia 
increases from birth to the age of 7. Myopia develops and hyperopia 
decreases mainly between the ages of 8 and 13, the increase in refrac- 
tion averaging 0.23 D. per year. Between the ages of 14 and 20 myopia 
increases further but at a slower rate, seldom increasing at all after 
the age of 20. After this age the changes in refraction are slight, there 
being a slight increase up to the age of 33, then a slight decrease up 
to the age of 42, followed by a more regular increase up to the age of 51. 

Pascheff, of Sofia, Bulgaria, discussed the corneal and scleral forms 
of vernal conjunctivitis. An attempt was made to classify the various 
changes observed, which the author prefers to call fibropapillary hyper- 
plasias. 

Teissler, of Prague, Czechoslovakia, described the use of a new type 
of contact glass made of pyroxylin. Such prostheses mold themselves 
to the globe to some extent and are worn by certain patients who do 
not tolerate glass prostheses. It cannot yet be stated whether their 
advantages are such that they will replace glass prostheses. 

Gillessen, of Disseldorf, Germany, reported on diabetic and tetanic 
cataract in relation to Krauss’ theory of the muscle function of cortical 
cells. Experimental evidence was offered that the cortical fibers of the 
lens possess contractile power, as shown by the use of acetylcholine and 
histamine. Refraction was increased, as shown by skiascopy, after any 
effect of the ciliary muscle was excluded by atropine, the change 
amounting to 12 diopters. The knowledge of such contractile power 
in the lens explains certain phenomena of presbyopia as well as the 
process of tetanic cataract. 

Hildesheimer, of Tel Aviv, Palestine, discussed the possibility of 
decreasing myopia by scleral excision with the electric knife and also 
the treatment of cataract with preparations of strontium. Photographic 
records: showed apparent clearing of some opacities of the lens under 
treatment. 


Demonstration Session 


Lincz, of Budapest, Hungary, demonstrated a comparison micro- 
scope, with which the anterior segment of both eyes could be observed 
simultaneously. . 

Hughes, of New York, demonstrated by moving pictures a new 
method for rebuilding a lower lid. 
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Krausz, of Lodz, Poland, showed a combined short wave and ioniza- 
tion apparatus, which he employs chiefly in trachoma. 

Goldmann, of Berne, Switzerland, demonstrated an improved slit 
lamp. 


International Organization Against Trachoma 
Jan. 10, 1938 
Mr. A. F. MacCatian, Presiding 


The scientific meeting was open to all those attending the congress, 
a short business meeting for delegates and members of the organization 
being held after the program. Membership is open to all ophthalmolo- 
gists by application to the secretary, Dr. Wibaut, of Amsterdam, 
Netherlands. 

The annual membership fee is 1 pound, 5 shillings, which includes 
subscription to Revue internationale du trachome. 

In his presidential address, Mr. MacCallan gave a brief history of 
the fight against trachoma in Egypt, the modern phase of which was 
begun by him with the foundation of the ophthalmic hospitals, the travel- 
ing units under canvas and courses in the treatment of trachoma for 
native physicians. The most recent accomplishment in the work was the 
founding of the Memorial Ophthalmic Laboratory at Giza. 

Thygeson, of New York, discussed the causation of trachoma by 
a virus. Work by himself and others was reviewed, indicating that 
trachoma is due to a virus which only passes filters with rather large 
pores. The elementary bodies found free and in the epithelial cells 
seem to represent the visible form of the virus, and their presence in 
filtrates is necessary for successful inoculations. Thygeson stated that 
he does not believe that the bodies described in the follicles by Busacca 
and others are parasitic in nature. 

Grueter, of Marburg, Germany, reported on the microstructure of 
the epithelial cell and the significance of such cells in the causation of 
trachoma. He described and illustrated structures in the cells which 
resemble the Halberstadter-Prowazek bodies and which he considered 
reaction products of the cells to various abnormal influences, including 
that of the invisible agent of trachoma. 

Von Rotth, of Budapest, Hungary, reported the results of experi- 
mental work which confirm Thygeson’s conception. In tissue cultures 
inoculated with Elford filtrates from active trachoma it was possible to 
demonstrate inclusion bodies in the surviving epithelial cells. 

Oguchi and Majima, of Nagoya, Japan, concluded that so-called 
paratrachoma, including inclusion blennorrhea and swimming pool con- 
junctivitis, is a virus disease due to the Halberstadter-Prowazek virus, 
but that these bodies are not characteristic of true trachoma. When 
they are found in cases of trachoma it is considered that a mixed infec- 
tion with the paratrachoma virus is present. 

Poleff, of Rabat, Morocco, from work with tissue cultures and the 
inoculation of animals, concluded the rickettsia bodies described by 
Busacca and by Cuenod are the cause of trachoma. He considered that 
these bodies, which are found in the follicles, probably represent the 
same virus as the Halberstadter-Prowazek bodies found in the epithelial 
cells. 
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Major Stewart, of the Giza Memorial Laboratory, read the report 
of Julianelle and his associates on their work, the essentials of which 
have been published in American medical journals. 

Wilson, of the Giza Memorial Laboratory, reviewed the pathologic 
picture of trachoma. The lesions occurring in the stages of trachoma 
as classified by MacCallan were described and illustrated. 

Pascheff, of Sofia, Bulgaria, described the formation of follicles in a 
mucous membrane graft applied by the Denig technic for pannus. 
Portions were removed at two different periods and the formation of a 
large true folliculoma from a number of small follicles could be demon- 
strated. 

Michail, of Cluj, Rumania, reviewed recent observations made on 
the histologic picture and the pathogenesis of trachoma. 

Busacca, of Sao Paulo, Brazil, reviewed his recent work on the 
development of trachoma in the cornea. By marking areas studied with 
the slit lamp and removing these for section, he obtained a clear correla- 
tion of the histologic changes with the clinical signs. 

Mulock Houwer, of Batavia, Java, discussed acute trachoma on the 
basis of 12 cases. Typical of all cases was the presence of numerous 
fine infiltrates of the cornea and corneal edema with folds of Descemet’s 
membrane. The conical lesions had disappeared when typical trachom- 
atous changes in the lids developed. 

Sobby Bey and Samaan, of Cairo, Egypt, discussed the treatment 
of trachoma. All of the usual measures were employed, but especial 
value was given to the use of quinine, which has replaced chaulmoogra 
oil in recent years. Without apparently knowing of Selinger’s work, 
Samaan developed an ointment containing both quinine alkaloid and 
copper for a year or more. 

Shimkin, Haifa, Palestine, reported on the use of auricular cartilage 
for the correction of severe entropion following tarsectomy. Good 
results were obtained in 5 cases. 


International Association for Prevention of Blindness 


Dec. 11, 1937 


Park Lewis, M.D., Presiding 


MacCallan, of London, England, discussed a national policy to be 
adopted in a tropical country for the prevention of blindness. The same 
subject was discussed by Sadek of Tantah, Egypt. 

Maziny Bey, of Cairo, Egypt, discussed the social aspect of the pre- 
vention of blindness. 

Weve, of Utrecht, Netherlands, discussed the spread of blindness in 
the Dutch East Indies. 

Miyashita, of Tokyo, Japan, described work in the schools in Japan 
for children with defective sight. 

Pascheff, of Sofia, Bulgaria, described the struggle against blindness 
and the new law of public assistance in Bulgaria. 

Toulant, of Algiers, Algeria, discussed difficulties of the prevention 
of blindness in a tropical country. 
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Park Lewis, of Buffalo, New York, discussed the responsibility of 
the ophthalmologist in the conservation of sight and the prevention of 
blindness. , 

Bailliart, of Paris, France, discussed social service in an ophthalmic 
hospital. 

Carris and Merril, of New York, discussed the role of the social 
worker in a program for the prevention of blindness. 





NEW YORK ACADEMY OF MEDICINE, SECTION 
OF OPHTHALMOLOGY 


James W. Wuite, M.D., Chairman 
Jan. 17, 1938 
Rupotr Ars, M.D., Secretary 


SIMPLE SURGICAL PROCEDURE FOR RELIEF OF SPASTIC ENTROPION. 
Dr. S. A. AGATSTON. 


Spastic entropion is frequently encountered in elderly persons who 
manifestly have no other complaint. The condition is caused by the 
combination of loose skin and a soft tarsal plate, by anophthalmos or 
by the protracted use of a bandage after a surgical operation or during 
prolonged chronic inflammatory conditions. The patients suffer great 
discomfort, principally on account of the lower eyelashes, which irritate 
the cornea, causing pain, photophobia and tearing. 

To relieve this condition, many operations have been devised, and 
it is with hesitation that I add another to the long list. Among the 
accepted surgical procedures, I might mention the following technics: 
Snellen’s suture, Gaillard’s suture, Ziegler’s cautery puncture, Janson’s 
three vertical scars, Graefe’s excision of a triangular piece of skin, 
Flarer’s removal of cilia by splitting the gray line and the Jaesche- 
Arlt modification of Flarer’s operation. 

The last-mentioned operation consists of removal of a horizontal 
crescentic piece of skin below the cilia, after which, instead of removal 
of the cilia, the ciliary margin is sewed to the lower border of the wound, 
the space between the cilia and the gray line being allowed to heal by 
granulation. 

Other methods of treatment consist of the Hotz operation of removal 
of the fibers of the orbicularis muscle close to the inferior tarsus and of 
Hughes’ injection of alcohol into the orbicularis muscle. Wheeler 
recently devised a satisfactory operation in which the fibers of the 
orbicularis muscle are freed and attached to the periosteum of the 
orbital margin or divided vertically and overlapped. Wilder’s operation 
consists of a combination of canthoplasty and the Snellen-Streatfield 
operation. After doing the canthotomy, he horizontally cuts some of 
the fibers of the orbicularis muscle from the raphe of the muscle. 

The operation which I wish to describe was first done on a patient 
who failed to respond to the injection of alcohol or to Gaillard’s, Zieg- 
ler’s or Hotz’s operation. 
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The technic of the operation follows: A short canthotomy is done, 
followed by a U-shaped dissection of the conjunctiva at the outer 
canthus and dissection of the skin below the canthotomy incision, away 
from the orbicularis muscle. The orbicularis muscle is picked up at its 
attachment to the tarsus; a vertical incision is then made with scissors 
through the orbicularis muscle, detaching it from the tarsus. With a 
double-armed silk suture, the two needles are inserted through the 
U-shaped conjunctival flap, and the needles are passed down and out 
at an angle of 45 degrees, to emerge 1 cm. away from the cut end of the 
external canthus; fair traction is exerted, and the suture is tied. The 
conjunctival flap completes the canthoplasty and by downward traction 
holds the tarsus away from the cut edge of the orbicularis muscle. 

The results, so far, have been satisfactory for from six to eight 
months. I have done only a few such operations, but in none of the 
cases has there been a reccurrence in from two to eight months. The 
cosmetic results are also good. 


COMPARISON OF OPERATIONS FOR PARALYSIS OF THE LATERAL RECTUS 
Muscie. Dr. BritTTAn F. PAYNE. 


The cases presented here demonstrated two types of operations 
performed for paralysis of the lateral rectus muscle. In the first case 
transplantation of the lateral halves of the tendons of the superior and 
inferior rectus muscles with recession of the medial rectus muscle was 
performed. In the second case a simple resection and recession gave 
excellent results. The condition in the latter case was more favorable 
for operation in that the paralysis had existed a shorter time and was 
specific in type. 

Case 1.—Mr. J. V., an Italian aged 24, in January 1931 suffered 
from double vision of sudden onset, with a converging left eye. His 
family history revealed no evidence of squint or other ocular diseases. 
Results of the general physical examination were negative. The Wasser- 
inann reaction was negative. The neurologic examination gave negative 
results, with the exception of paralysis of the left abducens nerve. 

Examination revealed vision to be 20/20 in the right eye and 20/70 
in the left eye, which was improved to 20/40 -+ with glasses. 

The left eye deviated nasally approximately 45 degrees, as measured 
on the perimeter. No abduction was present. The eye could be rotated 
vertically, but no amount of effort carried it to the primary position 
laterally. External examination and ophthalmoscopic examination gave 
essentially negative results. Refraction under cycloplegia showed slight 
hyperopia in the right eye and a small amount of myopic astigmatism 
in the left eye. An attempt to plot the fields for diplopia was unsuc- 
cessful. The visual fields showed concentric contraction for form in 
both eyes, with good central color perception and normal blindspots. 
With the arms of the orthoptoscope placed convergent at 35 degrees, 
second grade fusion was attained. 

Owing to the fact that the patient suffered from discomfort due to 
the diplopia for six years, transplantation of the lateral halves of the 
verticle rectus muscles with advancement of the lateral rectus muscle 
was performed at the New York Eye and Ear Infirmary on Aug. 13, 
1937, local anesthesia being used. 
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The operation was as follows: 

An incision was made through the conjunctiva from 10 to 8 o’clock 
over the insertions of the superior, lateral and inferior rectus muscles. 
The tendon of the superior rectus muscle was exposed generously and 
held with a squint hook. A fine double-armed silk suture was inserted 
into the lateral half of the tendon near its insertion, which was then 
severed close as possible to the globe. The lateral half of the muscle 
was separated with scissors for 15 or 20 mm. posteriorly. The same 
procedure was followed in the case of the inferior rectus muscle. 

The lateral rectus muscle was exposed, and a fixation forceps was 
applied 8 mm. posterior to its insertion. The muscle was severed just 
anterior to the clamp. The stump was split equally up to its attachment. 
The divided ends of the stump were fixed to the lateral halves of the 
rectus muscles, respectively. The lateral rectus muscle was brought 
forward over its former attachment and advanced by means of two 
double-armed sutures. The conjunctiva was closed with a running 
suture, and both eyes were dressed. 

Recovery was uneventful, and at the end of three weeks the patient 
was able to rotate the eye approximately 25 degrees laterally. Left 
hypertropia of 5 prism degrees and esotropia of 7 prism degrees were 
present. Recession of the medial rectus muscle for 2 mm. was per- 
formed about one month after the first operation. 

Examination of the patient on Jan. 8, 1938; revealed a good cosmetic 
result with abduction of 43 degrees, as measured on the perimeter and 
confirmed on the tropometer. The fields of monocular fixation were 
almost the same for the two eyes. Examination with the orthoptoscope 
showed that esotropia of 4 degrees and left hypertropia of 6 degrees 
persisted without prism correction. When the patient wore his glasses, 
which contained both lateral and vertical prisms, he attained good third 
grade fusion and was able to diverge 7 degrees and to converge 26 
degrees. The operations improved the patient cosmetically and function- 
ally, but he still has annoying diplopia in the upper and lateral fields of 
gaze. Fortunately, he is able to read comfortably and experiences no 
difficulty when the eyes are held in the primary position. 


CasE 2.—Mr. J. A. complained of sudden diplopia, which occurred 
in January 1935. His past medical history was essentially unimportant, 
but his blood showed a strongly positive Wassermann reaction. Anti- 
syphilitic treatment was advised, and after two years of continuous 
treatment his blood remained Wassermann fast. The diplopia persisted. 

On first examination the patient’s vision was improved to normal 
with a + 1.00 cylinder, axis 90 degrees, in each eye. He had esotropia 
of approximately 50 prism degrees for distance:and for near vision. 
He was unable to abduct the left eye beyond the primary position. 
General physical and neurologic examinations gave essentially negative 
results. The fact that the patient demonstrated some lateral rotation of 
the eye and occasionally brought it to the primary position accounted 
for the selection of a simple resection and recession operation. 

The operation consisted of recession of the medial rectus muscle for 
4.5 mm. and resection of the lateral rectus muscle of the left eye for 5 
mm. The operation was performed at the New York Eye and Ear 
Infirmary on Aug. 20, 1937. Recovery was uneventful, and diplopia 
disappeared after the first dressing. A series of orthoptic exercises 
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were prescribed, and on examination on Jan. 8, 1938, it was found that 
the patient had third grade fusion with an amplitude of 5 degrees base 
in and 35 degrees base out. No evidence of diplopia was found in any 
direction of the gaze. The patient had esophoria of 2 prism degrees 
for the near vision with the screen test and of 8 prism degrees with the 
Maddox 'rod, but was comfortable. 

The cases presented, hardly comparable in all details, suggest 
conservative approaches to the problem. Under favorable circumstances 
a simple operation should precede more complicated measures. If trans- 
plantation of the tendons of the vertical rectus muscles is indicated, a 
recession of the antagonist muscle should precede the transplantation. 


DISCUSSION 


Dr. WILLIs S. KniGHTon: I understood from Dr. Key that when 
he performed his operation in which he joined the vertical rectus 
muscles to the lateral rectus muscle, he split the vertical rectus muscles 
back as far as possible. I should like to ask Dr. Payne if he did the 


same thing. 


Dr. BRITTAIN F. PAYNE: The superior and inferior rectus muscles 
were split for 15 to 20 mm. posteriorly. 

Dr. Joun H. DunniNGToN: I should like to know what effect the 
transplantation alone had on increasing the abduction. As I understand 
it, the recession followed a month or two later, so I am anxious to know 
if the abduction was increased much before the recession. 


Dr. Brittain F. Payne: Abduction was increased about 15 
degrees more with the recession. 


INTRAOCULAR Mass. Dr. BERNARD FREAD. 


Five years before the present examination the parents of E. P., aged 
8 years, noticed a peculiar “reflection” from the child’s left pupil. The 
left fundus showed a large yellowish white area about the disk and 
amorphous white exudates above and below; there were also some 
hemorrhages. A diagnosis of Coat’s retinitis was made. Physical 
examination showed the tonsils to be slightly infected. The reactions to 
the Wassermann and the tuberculin tests were negative. 

The patient was seen several times during the next few years. No 
change occurred in the fundus, except that the hemorrhage was absorbed. 

Recently the parents noticed that the left pupil was yellowish. The 
patient had no perception of light. The pupil was dilated, and there was 
a large yellowish mass protruding far anteriorly into the vitreous. The 
mass was globular and slightly pigmented, and there were numerous 
blood vessels in it. On transillumination less light passed through in 
the nasal part of the eye. The intraocular pressure was slightly sub- 
normal, A roentgenogram of the eye did not show any calcium granules. 

The diagnoses considered were retinoblastoma and the end-result 
of Coats’ disease. 

DISCUSSION 


Dr. FREDERICK H. VERHOEFF: I think that it is a little risky to 
express a definite opinion about a condition like this when one has 
seen the eye only once and has not been able to study it as long as one 
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would like. However, it seems to me that this projection into the 
vitreous cannot be an inflammatory mass. It is not essentially an 
inflammatory mass, because the vitreous is so clear. The projection is 
so sharply defined that it makes one think that it is a detached portion 
of the retina. My final conclusion is that the original diagnosis was 
correct ; that there was retinitis with massive exudation, and now there 
is separation of the retina, including the involved retinal area. This is. 
a common outcome in cases of Coats’ disease. I shall be much surprised 
if On microscopic examination this is not found to be true. In such. 
cases, however, when the condition is of long standing, the eyes show 
certain changes which may make it impossible for one to tell even 
microscopically what the original condition was. 

I advise that the eye be removed at once, because I do not think 
that any one can be certain that it does not contain a retinoblastoma, 
because the eye is blind and because I feel sure that it will ultimately 
be necessary to remove it, anyway. If microscopic examination does 
not reveal a retinoblastoma, it may reveal what the condition is. 


Dr. Sicmunp A. AGaTsTon: I agree with Dr. Verhoeff in the 
explanation of this case; the fact that the eye is soft excludes the 
possibility of a neoplasm. It seems to me that atrophy is developing. 
The first step is detachment of the retina. The chances are that the 
retina will become detached on the other side, and the typical picture 
of an atrophic globe will be present. There is no doubt that if the eye 
is left alone it will atrophy, and I think that it might just as well be 
removed. 


ANOMALOUS PROJECTION AND OTHER VISUAL PHENOMENA ASSOCI- 
ATED WITH STRABISMUS. Dr. F. H. VERHOEFF. 


This paper was published in full in the May issue of the ARCHIVES, 
page 663. 
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ASSOCIATION OF AN ANNULAR BAND OF PIGMENT ON POSTERIOR 


CAPSULE OF LENS WITH A KRUKENBERG SPINDLE. Dr. WILLIAM 
ZENTMAYER. 


This article appears on page ?? of this issue of the ARCHIVES. 


DELAYED REMOVAL OF MAGNETIC FOREIGN BODIES FROM THE VITREOUS. 
Dr. CHARLES R. HEED. 


Accurate localization and early extraction of magnetic foreign bodies. 
before the advent of degenerative changes, which result in an over- 
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whelming percentage of all cases in which an ultraconservative policy 
has been pursued, are important. A scleral incision is advocated when 
the metal is located back of the lens, and the introduction of any magnet 
tips into the vitreous is not advised. The reports of 3 cases follow. 


Case 1.—D. B., examined five days after the accident, had vision 
in the right eye of 20/100. There was an incomplete coloboma at 
11 o'clock due to operation by the company physician the day after the 
accident for removal of particles of torn iris. A small wound of the 
cornea, the iris and the periphery of the lens with a star-shaped opacity 
posteriorly were visible. Extraction with a magnet through a scleral 
incision was done on March 11, 1937. Two months later vision was 
20/20, and the eye was quiet. Ophthalmoscopic and slit lamp examina- 
tions exhibited less density of the opacity. 

CasE 2.—B. R. was examined on June 23, 1937, one hundred and 
twelve days after the accident. The pupil was dilated, and the iris was 
copper colored. A diagnosis of retinochoroiditis with siderosis was 
made. After localization, a metallic body, 1.5 mm. in size, was extracted 
with a magnet through a scleral incision. At the patient’s last visit, on 
July 20, vision equaled 20/30. No deposits were seen on the capsule, 
and a few opacities of the vitreous were present. 

Case 3.—T. J. A., examined six days after injury, had vision, with 
correction for myopia, of 20/20 (partly) in the right eye and 20/200 in 
the left eye. A particle of metal from an iron pin or hammer had entered 
the left eye through the upper lid. A roentgenogram revealed metal 
in the vitreous. Vision became blurred in forty-eight hours after the 
injury, and severe pain developed three days later. There was a delicate 
haze in the vitreous; the disk became somewhat blurred, and there was 
no apparent retinochoroidal lesion or hemorrhage. Slit lamp examina- 
tion showed marked wrinkling and folds of Descemet’s membrane, many 
cells in the aqueous, no apparent change in the lens and an increase of 
cells in the vitreous. A diagnosis of iridocyclitis was made. At the 
Jefferson Hospital roentgenographic examination disclosed a spherical 
metallic foreign body, 2 mm. in diameter, in close proximity to the ora 
serrata, 4 mm. to the nasal side of the median line. Extraction with a 
magnet was done through a scleral incision, to the nasal side of the 
superior rectus muscle about 8 mm. posterior to the limbus. There was 
no prolapse of the vitreous and no pigment. Severe pain was present 
for two hours. The patient slept well and was free from pain the follow- 
ing morning. He was discharged on Nov. 8, 1937, and examination 
showed vision of the left eye to be 20/50, with correction. Slit lamp 
examination revealed a few fine opacities of the vitreous. No hemor- 
rhage was present, nor were there any visible retinochoroidal lesions. 
Descemet’s membrane was clear and free from wrinkles ; the capsule and 
lens were clear, and there were no cells in the aqueous. The report 
from the patient’s physician two months later stated that vision equaled 
20/20, with correction. 


DISCUSSION 


Dr. H. Maxwett Lancpon: Every one knows what happens to 
eyes in which foreign bodies have been allowed to remain. It is not 
known how long a foreign body may remain in the eye before a distur- 
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bance begins, but it is known that sooner or later it will occur and that 
frequently it involves the fellow eye. I am glad that Dr. Heed urged 
that roentgenograms be made in every case in which a foreign body is 
suspected. 

One patient, whom I saw about twelve years ago, had been to a 
clinic in one of the large hospitals, having felt something strike her eye 
after a needle broke from a machine on which she had been sewing. 
She suggested that a roentgenogram be made, but she was told there was 
no foreign body in her eye. Not satisfied with this, she went to a private 
physician, who also assured her that a roentgenogram was not necessary. 
By this time her employer had notified the insurance company, and she 
was sent to me. A roentgenogram showed a part of the needle, over 4% 
inch (1.3 cm.) long, in the eye. Fortunately, a magnet attracted the 
needle, and it came out through the posterior scleral wound. The 
result was satisfactory, and vision equaled %. 

Another case which has always interested me was that of an employee 
in the shops of the Pennsylvania Railroad at Olean, N. Y. He felt 
something strike his eye while at work, and promptly a roentgenogram 
was made, which was said to be normal. The eye was free from 
inflammation, and the vision was normal; he was told that there was no 
foreign body in his eye. In a short time he returned saying that he had 
no pain and could see but that he was sure there was something in his 
eye, and the same procedure was repeated, again with negative results. 
He returned after an interval of time but was sent to Philadelphia. 
Dr. Newcomet localized a very small foreign body, not as large as the 
head of a pin, which was easily removed with a magnet, and the patient 
returned to work. There never was any inflammation of the eye, and 
the vision had never been less than %. 

Unless the foreign body is in the anterior chamber, I favor removal 
by the posterior route. 


Dr. LEIGHTON F. APPLEMAN: I agree with Dr. Heed that foreign 
bodies should be removed as soon as possible after their presence within 
the eye has been established. It is not always possible to see a foreign 
body within the eye owing to hemorrhage; therefore a roentgenogram 
should always be made. 

The amount of intraocular disturbance may vary considerably, 
depending on the position of the wound of entrance and the size and 
shape of the penetrating particle. Also the subsequent reaction will 
depend on whether infection has been introduced with the foreign body. 

Clean magnetic bodies can often be removed through the wound of 
entrance ; if this is not possible, an incision through the sclera may allow 
it to pass after the tip of the magnet is presented at the opening. Dr. 
Heed is to be congratulated on the result obtained in the second case 
reported, in which the foreign body had been in the eye for two months. 
I emphasize the importance of making roentgenograms in all cases in 
which a history of injury is given and of removing the foreign particle 
as soon as possible. 

Dr. WALTER I. LILLIE: I am in accord with the procedure as to 
the time and method of removal of intraocular foreign bodies described 
by Dr. Heed. In his 3 cases and in those just described by Dr. Langdon 
the visual results were excellent. This does not always occur, even 
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though the foreign body is removed without incident within twenty-four 
hours. I removed an intraocular foreign body situated in the vitreous 
of the right eye of a young man. It had entered the vitreous through 
the lower nasal portion of the sclera, just posterior to the ciliary body. 
His convalescence was uneventful, and the eye is now normal except 
for a small area of healed choroiditis at the site of entrance and exit of 
the foreign body. His vision of % can be improved to %» only with 
a + .50 sphere combined with a + 1.00 cylinder, axis 90. The visual 
field was interesting, as the patient could only see the 10 mm. test object 
in the extreme opposite field from any avenue of approach. This, of 
course, does not conform with any type of change in the visual field of 
organic cause or with the visual field associated with amblyopia ex 
anopsia or hysteria. I am sure that the patient is a malingerer. Such 
a possibility should always be thought of in a case in which compensation 
is being sought. 


LATE RESULTS FROM RESECTION OF THE CERVICAL PORTION OF THE 
SYMPATHETIC TRUNK IN CASES OF RETINITIS PIGMENTOSA. Dr. 
E. B. SparetuH. 


A series of 7 cases were reviewed in which resection of the cervical 
portion of the sympathetic trunk had been done because of retinitis 
pigmentosa. Of these, 5 cases were discussed in detail. Five other 
cases of retinitis pigmentosa in which the patients were under observa- 
tion for the same length of time but were not subjected to surgical 
intervention were also reviewed in an attempt to decide by comparison 


whether or not surgical treatment has any proper place in aborting 
the almost inevitable progressive degeneration which occurs in cases of 
retinitis pigmentosa. While no definite statement can or could be made, 
there are some indications present which seem to suggest that this form 
of therapy may be seriously considered in certain cases. These 10 cases, 
as presented, are to be again reviewed after two more years have 
elapsed. 


DISCUSSION 


Dr. WILLIAM ZENTMAYER: If the pathologic picture of pigmentary 
degeneration of the retina is what it is believed to be and the disease is 
of an abiotrophic nature, I should not expect more than a transient 
improvement in the vision from sympathectomy. 


Dr. ALFRED Cowan: I should like to ask Dr. Spaeth whether he 
knows the result in those cases of retinitis pigmentosa in which Dr. 
Frazier operated at the University Hospital some years ago. Dr. Grant 
should know, because he worked with Dr. Frazier at that time. 


Dr. WALTER I. LittreE: Dr. Spaeth’s observation of the appearance 
of either new vessels or dilatation of small arterioles near the disks after 
cervical sympathectomy is interesting. If the retinal arterioles have not 
undergone organic changes, dilatation occurs when a paralytic Horner’s 
syndrome is produced. This has been observed in patients with 
Raynaud’s disease after cervical sympathectomy, but the dilatation 
usually does not persist more than one year. As the changes are 
temporary, as mentioned by Dr. Zentmayer, the value of this surgical 
procedure for retinitis pigmentosa is questionable. 
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Dr. E. B. SpaetH: The 2 patients operated on by Dr. Frazier 
died. These cases will be presented again after two years to determine 
further results and the fate.of the new blood vessel formation on the 
nerve head. 





ALEXANDER G. FEWELL, M.D., Chairman 


March 17, 1938 
Warr_EN S. REEsE, M.D., Clerk 


THE UsE oF PAREDRINE IN CycLopLeGIA. Dr. I. S. TASSMAN. 


Paredrine is a proprietary name for a sympathomimetic drug (4- 
hydroxy-a-phenyl-8-aminopropane; $-4-hydroxyphenylisopropylamine ) 
the chemical structure of which is the same as that of benzedrine (a- 
phenyl-B-aminopropane; 8-phenylisopropylamine) with the exception 
that it contains an added OH group. Since paredrine is considered in 
general less toxic and less irritating to mucous membranes than benze- 
drine, although in other respects its action is generally the same, it was 
employed to produce cycloplegia in conjunction with the use of atropine 
sulfate and also with homatropine hydrobromide, similar to the method 
described by Beach and McAdams for use with benzedrine. 


After the instillation into the conjunctival sac of paredrine alone, 
the effects were observed with reference to the size of the pupil, the 
presence or absence of signs of any irritation of the eyes and the effect 
on the intraocular tension. 


The preparation employed was a 1 per cent aqueous ‘solution of 
paredrine hydrobromide. In 50 eyes which showed no signs of any 
previous inflammation and in which the reaction of the pupil was normal, 
the instillation of 1 drop of a 1 per cent solution of the paredrine 
hydrobromide produced dilatation of the pupil to 5 or 6 mm. in forty 
minutes. The maximum effect was noted in from fifty to sixty minutes. 
This effect wore off in about three to four hours. In no case was any 
sign of irritation of the eye noted. 

The intraocular tension of 25 patients was tested with the Schidtz 
tonometer both before and from forty-five to sixty minutes after the 
instillation of 1 or 2 drops of the solution of paredrine hydrobromide. 
There was no increase in the tension in any case. 

The method employed in obtaining the cycloplegic effect was based 
on that described by Beach and McAdams. After experimenting with 
solutions of different strengths, it was found that a 4 per cent solution 
of paredrine hydrobromide produced satisfactory results. 

In a series of patients ranging in age from 6 to 45 years, the results 
were studied after the instillation of atropine sulfate and paredrine 
hydrobromide in those patients below the age of 16 years and after 
the use of homatropine hydrobromide and paredrine hydrobromide in 
the older age group. In the former, 1 drop of a 1 per cent solution 
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of atropine sulfate was instilled into each eye, while in the latter, 1 drop 
of a 2 per cent solution of homatropine hydrobromide was instilled. 
This was followed in three or four minutes by the instillation of 1 
drop of a 1 per cent solution of paredrine hydrobromide. A second 
drop of the cycloplegic was instilled in some instances in order to insure 
the desired effect. There is no objection to the instillation of the second 
drop of either the cycloplegic or the solution of paredrine hydrobromide. 
The results obtained in producing cycloplegia in this way were compared 
with those obtained from the usual method of repeated instillations of 
a 1 per cent solution of atropine sulfate in the younger patients and a 
2 per cent solution of homatropine hydrobromide in the older patients. 

The cycloplegic effect was obtained in the average case in forty 
minutes, with the maximum effect present in sixty minutes. The 
visual acuity for distant and for near vision and the measurement of 
the accommodation both before and after instillations were recorded 
and compared by the two methods, and the results obtained in all 
respects were found to be uniformly the same. 

Retinoscopic examination and subjective refraction revealed almost 
unvarying results from those obtained by the customary method of 
repeated instillations. The degree and axis of astigmatism could be 
determined with equal accuracy, and the results were uniformly alike 
by the two methods in all kinds and degrees of refractive errors. The 
cycloplegic effect from the use of homatropine hydrobromide and 
paredrine hydrobromide begins to wear off in from four to five hours, 
and newsprint can be read in most instances in from seven to eight 
hours. Black glasses can be discarded on the following morning. 
Within eighteen hours all near work can be accomplished without 
difficulty, and the patient can resume the normal use of the eyes. After 
the instillations of atropine sulfate and paredrine hydrobromide the 
accommodation returns in from two to three days. Four days was the 
longest time the effect of the cycloplegia was noticed. 

This method can be employed with satisfactory results in routine 
office practice especially, and it greatly reduces the loss of time to the 
patient by the shorter duration of the cycloplegic effect. 


DISCUSSION 


Dr. Stpney L. OtsHo: In my office I have heretofore employed 
ten instillations of homatropine hydrobromide at ten minute intervals. 
The frequency was to make certain of a thoroughly reliable cycloplegic 
effect. During the past several weeks, I have instead, much after the 
method recommended by Beach and McAdams, instilled into each eye 
at five minute intervals 1 drop of the following solutions: a 5 per cent 
solution of homatropine hydrobromide, a 1 per cent solution of benze- 
drine sulfate and a 5 per cent solution of homatropine hydrobromide. I 
have then waited one hour for the cycloplegic effect. To avoid having 
the drop squeezed out, the patient looks down, the upper lid is held up 
and the drop is allowed to flow over the eyeball from an insensitive 
point well above the cornea. Before the solution can be squeezed out, it 
has mixed with the tears. The second drop of homatropine hydro- 
bromide might have been omitted, but I was not making an experimental 
study but was employing the method for effect. 
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In most instances the patients were able to use the eyes for close 
work on the following day.. Postmydriatic examinations are, in my 
——_ advisable. I prefer ample time to elapse before prescribing 
glasses. 

The cycloplegic effect seemed to me perfectly satisfactory with 
this newer procedure. The postmydriatic reduction from the total 
hyperopia corresponded to that made after thorough homatropinization. 
For those patients who were reexamined, the mydriatic and postmydri- 
atic results seemed also to correspond to my expectations following use 
of homatropine hydrobromide. 


VERTICAL PRISM VALUES IN COMMONLY USED BIFOCAL LENSEs. 
Dr. Sipney L. OLsHo. 


This article appears on page 95 of this issue of the ARCHIVES. 


OBLITERATION OF THE PERICORNEAL BLOOD VESSELS IN THE TREAT- 
MENT OF VARIOUS TYPES OF KERATITIS: FURTHER OBSERVATIONS. 
Dr. TRYGVE GUNDERSEN. 


The literature regarding peritomy was reviewed. A carefully 
selected, but consecutive series of 36 cases of chronic corneal disease 
was studied. The cond’tion in these cases had resisted the usual forms 
of treatment. The types of keratitis were grouped as follows: chronic 
dendritic keratitis, 6 cases; ocular rosacea, 7; tuberculous keratitis, 12; 
keratitis from trauma, 2; lipin interstitial keratitis, 2; trachoma, 5, and 
hypopyon ulcer, 1 case. The condition in 1 case was not classified. 

Obliteration of the vessels was usually performed with a sharp needle 
attached to the diathermy unit. In a few instances cutting instruments 
were used. 

Some patients have been followed for almost five years. The results 
obtained by the operation have been classified as follows: excellent, 
12 cases ; good, 9; fair, 9, and no improvement, 6. 








Book Reviews 


Text-Book of Ophthalmology. By Sir W. Stewart Duke-Elder. 
Volume II. Pp. 2094, with 742 illustrations including 24 colored 
plates. Price, $15. St. Louis: C. V. Mosby Company, 1938. 


An examination of Duke-Elder’s long expected second volume 
affords English-speaking ophthalmologists new reasons for rejoicing. 
The fact that at last ophthalmologists are beginning to have a reference 
book which is in every sense of the word modern is some compensa- 
tion for the fact that nothing comparable has been available in the 
past. A comparison of the two volumes which have appeared with 
older works makes it evident that they could not have been achieved 
by any one writing before the twentieth century or, indeed, before the 
second quarter of the century. Since no amount of revision can ever 
make an old book thoroughly modern, the advantage cannot be over- 
estimated of having such a book prepared from the ground up at 
this time. 

The qualifications of Duke-Elder for writing such a modern ref- 
erence book are known to most ophthalmologists. On a basis of 
training and research in physiology and biochemistry, which resulted 
in his fundamental works on the aqueous and vitreous, the equipment 
of a clinical ophthalmologist has been built. If the first volume 
revealed especially his unusual training in basic sciences, the second 
shows equal training in the clinical field. The works of the past 
have been digested and put in their proper place with relation to 
the most recent achievements. The bibliographies which accompany 
the discussion of each subject are remarkably well selected and include 
important articles which appeared as late as 1937. In this volume, 
for example, the pathogenesis of nevi as discussed in the first volume 
is revised, in view of Masson’s recent work indicating their origin 
from neuroectodermal elements in the sensory nerves. 

In the first volume the anatomy, embryology, physiology and bio- 
chemistry of the eye were discussed ; the second volume covers methods 
of examination, congenital anomalies, general pathology, bacteriology 
and immunology and diseases of the conjunctiva, cornea and sclera. 
This systematic arrangement necessitates frequent cross reference, 
since the anatomy, physiology and embryology of each portion of 
the eye are in different chapters. Buphthalmos, for example, is con- 
sidered under congenital anomalies, while its treatment is reserved 
for full discussion in a later chapter on glaucoma. Heterochromia, 
melanosis retinae and lamellar cataract are also discussed as congenital 
anomalies. Such cross references are carefully indicated in footnotes, 
however. 

The chapter on examination of the eye includes a consideration 
of such modern instruments as the Sander pupilloscope and the 
Friedenwald ophthalmoscope and the use of monochromatic light for 
examination of the fundus. Photography of the fundus is discussed, 
with recognition of its limitations with present equipment. 

The chapter on congenital anomalies is exceedingly complete, the 
monumental work of Treacher Collins in this field being emphasized. 
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Many illustrations are taken from his work and that of other British 
workers in this field. It is impossible, in a short review, to do justice 
to the 200 pages of excellent material in this chapter. 

In the chapter covering general pathologic and therapeutic con- 
siderations one is brought abreast with modern thought in heredity, 
disturbances of metabolism, nutrition and various types of degenera- 
tion. The section on senescence is of especial interest. A review of 
bacteriolology is included, and it is in this section that the reviewer finds a 
few points deserving criticism. It is certainly not true, for example, 
that Bacterium granulosis is a variant of Bacillus xerosis, nor will 
many ophthalmologists agree that it is a cause of follicular conjunc- 
tivitis. It may be bacteriologically correct to call the bacillus of 
Morax and Axenfeld Haemophilus lacunatus, but its great differences 
from the other Haemophili should be emphasized. The importance of 
epithelial scrapings for early diagnosis is certainly deserving of dis- 
cussion. The virus diseases are well discussed, especially herpes 
simplex and herpes zoster. The subject of diseases due to the inclusion 
bodies of Halberstadter and Prowazek is not, perhaps, made suffici- 
ently clear. The future may justify the author’s inclination to favor 
the theory of the production of trachoma by Rickettsia, but the fact 
that Thygeson has obtained the same results with trachoma as with 
inclusion blennorrhea, indicating the etiologic importance of inclusion 
bodies in both diseases, should have been noted. A mistake in referring 
to a work of Day and myself is noted, the article having dealt with 
conjunctivitis due to the meningococcus and not to Bacillus influenzae. 

In the chapters on the conjunctiva, cornea and sclera one is con- 
stantly surprised at the freshness with which the various subjects are 
treated. Here is no dry compilation of facts from the literature 
but a careful analysis of facts with the object of arriving at con- 
clusions in agreement with modern conceptions of pathology. The sec- 
tions on healing of corneal wounds, corneal precipitates and edema 
of the cornea are written with the interest of one who might have 
made each subject his hobby. The author is interested in allergy 
not only as the probable cause of phlyctenulosis and'vernal conjunc- 
tivitis but as the cause of forms of inflammation, such as transient 
periodic episcleritis and rosacea keratitis, in which a sensitization to 
bacteria or their toxins seems likely. | 

The discussion of therapy is, as a rule, complete and practical. In 
the treatment of serpent ulcer the value of paracentesis is brought out, 
but no mention is made of delimiting keratotomy. The procedure is 
mentioned, however, as of value in the treatment of Mooren’s ulcer. 
One wonders on what experience -the author’s conviction is based that 
secondary glaucoma is the most important cause of failure in treating 
serpent ulcer. 

The illustrations of the book are excellent, including 742 halftones 
and 24 colored plates. The histologic changes of the diseases con- 
sidered are especially well illustrated. 

On the whole, this is a work of which English-speaking ophthal- 
mologists have reason to be proud. It is devoutly to be hoped that the 
author’s energy may not have been completely dissipated by this effort, 
so that the projected third and fourth volumes, which will complete 
the work, may not be too long delayed. 


SANFORD R. GIFFORD. 
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Contribution From the Eye Clinic of the Odessa Medical Institute 
in Honor of the Director, Prof. V. P. Filatov (Honorary Scientific 
Worker of the U. S. S. R.), on His 60th Birthday. Pp. 503. 
Odessa: Odessa Medical Institute, 1936. 


These neatly published papers of high scientific and clinical value 
(two parts) illustrate the many phases of investigation and the inde- 
fatigable work which has been done for the past eighteen years at the 
Odessa Eye Clinic by Filatov and his assistants. 


In the first part a review is given by Filatov on the clinical and 
surgical activities of the clinic and on the organization and the instruc- 
tional work of the chair of ophthalmology ; his second article on medical 
ophthalmology is exceedingly interesting. Seven articles in this part are 
devoted to the problem of glaucoma. The Eye Clinic has 75 beds, 15 
of which are reserved for patients who are to undergo corneal trans- 
plantation. A great deal of experimental work is being done at the clinic 
on corneal transplantation and on aniline dyes. The clinical and surgical 
activities are devoted to glaucoma, its early diagnosis and the follow-up 
study of the patients; corneal transplantation; retinal detachments (121 
operations were performed for detachment from 1929 to 1935) ; plastic 
operations; Filatov’s modification of Golovin’s orbitosinal-extraorbital 
exenteration ; the control of trachoma (repeated expressions) ; treatment 
of blepharitis with brilliant green (tetraethyldiaminotriphenylmethane 
sulfate), and physical therapy of the eye. Two hundred and forty papers 
were published from 1917 to 1936. 


The outstanding article on glaucoma is that by Kalfa on elastoto- 
nometry, or the measurement of intraocular tension of tonometers of 
various weights. He deals with the history and the theory of tonometry, 
elastotonometry and the reaction of the eyeball at various ages and the 
regulation of the intraocular tension by the reflex of the choroid. 
Kalfa advances a new theory of the etiology of glaucoma; namely, the 
disturbance of the normal function of the choroidal reflex leads to the 
change of the elastotonometric curve and to its wider amplitude, par- 
ticularly in the early stage of glaucoma. The uveal reflex is the chief 
regulator of the intraocular tension. Various factors, such as high 
arterial pressure, changes in the blood chemistry and an increase of 
secretion, lead to changes in the neural vascular apparatus of the 
choroidal reflex ; it becomes inhibited, and the tension cannot be regulated 
properly. A number of curves of intraocular tension of normal and 
glaucomatous eyes, tables, diagrams, and histories of patients illustrate 
this serious and thorough article. Kalfa considers Maklakov’s tonometer 
one of the best on the market. The other articles on glaucoma deal with 
various methods of diagnosis in the early stage of glaucoma and various 
surgical procedures for glaucoma adapted by the Odessa Eye Clinic. 

The second part is devoted mostly to keratoplasty. Up to 1935, 300 
corneal transplantations were performed by Filatov in the clinic ; corneas 
of cadavers were used for the transplant in 95 of these cases. Filatov’s 
prophylactic spatula, conjunctival flap, corneal sutures and various 
trephines are described. A number of the cases in which operation was 
successful (about 57 per cent) are illustrated by photographs. The 
experimental work deals with the instrumental trauma of the transplant 
and with the tissue cultures of conserved and dried corneas and their 
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viability. Several photomicrographs demonstrate the histologic struc- 
ture of conserved corneas. . . 

An exhaustive bibliography on keratoplasty for from 1814 to 1935 
is dedicated by Brodsky and Shmulian to Filatov. It is arranged in 
chronologic and alphabetical order and is divided into decades. Filatov 
recommends it to all “transplantators of the cornea.” Each article is 
followed by an abstract in the German language. 

Oca SITCHEVSKA. 


The Patient and the Weather. By William F. Petersen, M.D., Depart- 
ment of Pathology and Bacteriology, University of Illinois Col- 
lege of Medicine, with the assistance of Margaret E. Milliken, S.M., 
Volume IV, Part 3: Organic Disease; Surgical Problems. Price, 
$10. Pp. 651. Ann Arbor, Mich.: Edwards Brothers, Inc., 1938. 


In the preceding volumes of this exhaustive monograph the author 
presented disease-dysfunction-disintegration-organic alteration (patho- 
logic change) as a problem from which the factor of environment is 
inseparable ; in particular, that of meteorologic change. If this is decisive 
or at least of influence in the precipitation of the actual clinical event, 
it must be even more significant for the underlying fault, the patho- 
genesis. It is to be regretted that fundamental work in the relation 
of constitution and meteorologic environment to surgical conditions has 
been practically ignored in the English and the American literature. 
In a chapter devoted to ophthalmologic episodes one learns that the 
attention of the oculist has naturally been centered wholly on the eye and 
that the background of constitution, of phase fluctuations in the general 
organic status and in its adaptation to the environment, has been disre- 
garded. A study of cases of intraocular hemorrhage, optic neuritis, 
chorioretinitis, aneurysm, retinal detachment and especially of glaucoma 
appear to Petersen to make evident a simple relation between the 
precipitation of acute vascular episodes in the eye and the meteorologic 
environment. Polar or tropical fronts and pressor episodes may combine 
to produce pathologic changes in the eyes or at least to precipitate a clini- 
cal crisis. The large volume contains many pertinent and more or less 
convincing case histories, each of which is accompanied by a complete 
climatologic and meteorologic graph. The author is of the opinion that 
intraocular hemorrhage is associated with relatively high systolic and 
diastolic blood pressure and sympathicotonic accentuation (ARS phase), 
while thrombosis and/or glaucoma, either spontaneous or induced by 
mydriatics, occurs with the corrective or overcorrective (COD) phase 
when the current is sluggish, the blood pressure levels relatively low, 
capillaries and venules dilated and the endothelium “unduly permeable 


e ” 
and adhesive. Percy FRIDENBERG. 


Diseases of the Nervous System in Infancy, Childhood and Adolescence. 
By Frank R. Ford. Price, $8.50. Pp. 953, with illustrations. 
Springfield, Ill.: Charles C. Thomas, Publisher, 1937. 


This is a sound book on the neurology of the developing nervous 
system. It has the orthodox first chapter on methods of examination. 
This includes data on roentgenography and the newer technics of the 
injection of air, iodized poppyseed oil 40 per cent and colloidal thorium 
dioxide, with a critique of their limitations and dangers. 
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The chapter on anatomy and physiology is concise and clear and 
stresses the developmental point of view, so important in a genuine 
comprehension of neurologic manifestations, particularly in the ripening 
nervous system of children. 

The clinical descriptions follow under various etiologic classifica- 
tions, the section on the prenatal heredofamilial group being naturally 
somewhat longer than in a textbook on the nervous system of the adult. 
The separate disease entities are detailed under each etiologic classifica- 
tion. The descriptions are brief and clear. They include a consideration 
of the etiologic factors, the pathologic picture, the symptoms and signs, 
the diagnosis, the prognosis and the treatment. The presentation of the 
last phase is particularly good. When there is a good therapeutic 
regimen, it is given in detail. When there is none, the book is not 
burdened with futile suggestions. One hundred and thirty-three case 
histories are included in the descriptions. These are well chosen and 
help to sharpen the clinical pictures. A useful bibliography follows each 
heading. There is no attempt made to cover the psychiatric disorders 
of childhood. 

The book is obviously based on a wide personal experience and is 
no mere pastiche. It can be recommended as a reliable textbook cover- 
ing the immense field of neurology as applied to the infant, the child and 


the adolescent. S. C. BuRCHELL. 


Primer Congreso argentino de oftalmologia. Vol. 1. Sociedad argentina 
de oftalmologia. Pp. 446. Buenos Aires: Imprenta Frascoli y 


Bindi, 1937. 


The first Argentine Congress of Ophthalmology was held in Buenos 
Aires on Oct. 27-31, 1936. The Argentine Society of Ophthalmology 
has now issued a report of this congress, and the first volume is published. 
The committee consisted of Dr. Carlos S. Damel, president, and Dr. 
Gunther von Grolman, secretary. Delegates from all the countries 
of South America were present, and their addresses are published. 

The official subjects of the congress were: lacrimal passages, spring 
catarrh and roentgenography in ophthalmology. 

The lacrimal passages were most completely treated by a number of 
writers, in 242 pages, from every point of view from embryology to 
treatment. The subject is well illustrated, and a complete bibliography 
is appended. 

The subject of spring catarrh was treated by Prof. Carlos Westkamp. 

The papers on roentgenography in ophthalmology included a con- 
sideration of the use of this form of examination in the study of the 
orbit, intraocular foreign bodies, the optic foramen, the lacrimal passages, 
fractures of the skull, the nasal sinuses, cerebral tumors and the teeth. 
Good illustrations accompany the articles. There are in addition a 
number of interesting clinical reports. Agnotp Knapp. 


A Textbook of Ophthalmology. By Sanford R. Gifford, M.A., M.D., 
F.A.C.S., Professor of Ophthalmology, Northwestern University 
Medical School, Chicago. Cloth. Price, $4 net. Pp. 492, with 
249 illustrations. Philadelphia: W. B. Saunders Company, 1938. 


Among the problems encountered in writing a short textbook are 
the proper selection of material and its presentatien in a well balanced 
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manner. It is self evident that nothing is more important than an 
adequate description of the methods of examination, as a knowledge 
of such methods combined with practical training forms the basis of 
all ophthalmologic experience. The selection of the rest of the material 
depends on what the writer has found to be of greatest importance 
to the beginner and to the general practitioner. These problems have 
been well solved by Dr. Gifford. The style of writing is clear and 
precise, and the descriptions are simple and adequate. The etiologic 
factors of the conditions described have been approached from a 
scientific standpoint, and the suggestions for treatment are practical 
and excellent. The author’s personality appears on each page, so that 
the book is far from a mere digest. The makeup of the book is excel- 
lent. Some colored drawings have been used, and there is nothing 
which will so well depict a condition of the fundus. The illustrations 
in black and white are not as successful and some have lost clearness 
in the process of reproduction. This is a fault which can be easily 
corrected in a future edition. 

The book can be recommended as an excellent introduction for the 
student in ophthalmology, who can be assured that the teachings 


imparted are sound and practical. 
P P ARNOLD KNAPP. 


‘Studies on the Physiology of the Eye. By J. Grandison Byrne. Price, 
40 shillings. Pp. 440, with 52 figures and illustrations. Reissue 
with supplement. London: H. K. Lewis & Co., Ltd., 1938. 


The first edition of this book appeared in 1933 and was reviewed 
in the ArcHives (10: 721 [Nov.] 1933). The present edition is essen- 
tially the same except for a new index and the addition of a supple- 
mentary chapter entitled “The Effect of Stimulation of the Cortex 
Cerebri upon the Effector Mechanisms Which Mediate Movements 
of the Iris and Membrana Tympani” (reprinted from J. Nerv. & Ment. 
Dis. 85: 528, 1937). 

In my opinion there is no necessity for altering the criticisms and 
conclusions which were presented in some detail in the review of the 
original edition. wo Dieses 


Bulletin of the Ophthalmological Society of Egypt. Vol. XXX. 
Thirty-Fourth Session, 1937. Pp. 272. Cairo: Imprimerie Misr, 
S. A. E., 1937. 


This bulletin consists of a review of the proceedings of the thirty- 
fourth session of the Ophthalmological Society of Egypt. The prin- 
cipal part of the program was a symposium on glaucoma, which 
treated the incidence, early diagnosis and surgical and medical treat- 
ment. In addition, there are well illustrated reports of clinical cases 
of interest. A few obituary notices and a report on the library con- 
cludes the volume. 


ARNOLD KNAPP. 








Directory of Ophthalmologic Societies * 


INTERNATIONAL 
INTERNATIONAL ASSOCIATION FOR PREVENTION OF BLINDNESS 
President: Dr. P. Bailliart, 66 Boulevard Saint-Michel, Paris, 6¢. 


Secretary-General: Prof. M. Van Duyse, Université de Gand, Gand, Prov. 
Ostflandern, Belgium. 


All correspondence should be addressed to the Secretariate, 66 Boulevard Saint- 
Michel, Paris, 6°. 


INTERNATIONAL OPHTHALMOLOGIC CONGRESS 
Secretary: Dr. E. Marx, Costzeedijk 316, Rotterdam, Netherlands. 


INTERNATIONAL ORGANIZATION AGAINST TRACHOMA 
President: De. A. F. MacCallan, 33 Welbeck St., London, W., England. 


FOREIGN 
British MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 
President: Dr. Stewart Duke-Elder, 59 Harley St., London, W. 1. 


Secretary: Dr. Thomasina Belt, 13 Mitchell Ave., Jesmond, Newcastle-on-Tyne. 
Place: Plymouth. Time: July 20-22, 1938. 


CHINESE OPHTHALMOLOGICAL SOCIETY OF PEIPING 
President: Dr. H. T. Pi, Peiping Union Medical College, Peiping. 
Secretary: Dr. C. K. Lin, 180 Hsi-Lo-yen, Chienmeng, Peiping. 


Place: Peiping Union Medical College, Peiping. Time: Last Friday of each 
month. 


GERMAN OPHTHALMOLOGICAL SOCIETY 
President: Prof. W. Lohlein, Berlin. 
Secretary: Prof. E. Engelking, Heidelberg. 
Place: Heidelberg. Time: July 46, 1938. 


MIDLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. Niccol, 4 College Green, Gloucester, England. 
Secretary: T. Harrison Butler, 81 Edmund St., Birmingham, England. 
Place: Birmingham and Midland Eye Hospital. 


OPHTHALMOLOGICAL SOCIETY OF EcGypT 
President: Prof. Dr. Mohammed Mahfouz Bey, Government Hospital, Alexandria. 
Secretary: Dr. Mohammed Khalil, 4 Baehler St., Cairo. 


All correspondence should be addressed to the Secretary, Dr. Mohammed 
Khalil. 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED KINGDOM 


President: Mr. Gordon M. Holmes, 9 Wimpole St., London, W. 1. 
Secretary: Mr. H. B. Stallard, 35 Harley St., London, W. 1. 


OPHTHALMOLOGY SocrETyY OF BOMBAY 
President: Dr. D. D. Sathaye, 127 Girgaum Road, Bombay 4. 
Secretary: Dr. H. D. Dastur, Dadar, Bombay 14. 
Place: H. B. A. Free Ophthalmic Hospital, Parel, Bombay 12. Time: First 
Friday of every month. ti 


* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date. 
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OxrorD OPHTHALMOLOGICAL CONGRESS 
Master: Dr. C. G. Russ Wood, Hill House, Abberbury Rd., Iffley, Oxford, 
England. 
Hon. Secretary-Treasurer: Dr. F. A. Anderson, 12 St. John’s Hill, Shrewsbury, 
England. 
Time: July 7-9, 1938. 


PALESTINE OPHTHALMOLOGICAL SOCIETY 


President: Dr. Arieh Feigenbaum, Abyssinian Str. 15; Jerusalem. 
Secretary: Dr. E. Sinai, Tel-Aviv. 


PoLisH OPHTHALMOLOGICAL SOCIETY 
President: Dr. W. KapuScinski, 2 Waly Batorego, Poznan. 
Secretary: Dr. J. Sobanski, Lindley’a 4, Warsaw. 
Place: Lindley’a 4, Warsaw. 


RoyaLt Society oF MEDICINE, SECTION OF OPHTHALMOLOGY 


President: Dr. Malcolm Hepburn, 111 Harley St., London, W. 1, England. 
Secretary: Dr. C. Dee Shapland, 15 Devonshire Pl., London, W. 1, England. 


Société FRANCAISE D’OPHTALMOLOGIE 
Secretary: Dr. René Onfray, 6 Avenue de la Motte Picquet, Paris, 7é. 


Society OF SWEDISH OPHTHALMOLOGISTS 
President: Prof. K. G. Ploman, Stockholm, Sweden. 
Secretary: Dr. K. O. Granstr6m, Sddermalmstorg 4 III tr., Stockholm, S6., 
Sweden. 
Tet-Aviv OPHTHALMOLOGICAL SOCIETY 
President: Dr. D. Arieh-Friedman, 96 Allenby Str., Tel-Aviv. 
Secretary: Dr. Sadger Max, 9 Bialik Str., Tel-Aviv. 


TSINAN OPHTHALMOLOGICAL SOCIETY 
Chairman: Dr. Eugene Chan, Cheeloo University School of Medicine, Tsinan, 
Shantung. 
Place: Cheeloo University School of Medicine. Time: Last Thursday of alter- 
nate months. 
NATIONAL 
AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
OPHTHALMOLOGY 
Chairman: Dr. S. Judd Beach, 704 Congress St., Portland, Maine. 
Secretary: Dr. Derrick T. Vail Jr., 441 Vine St., Cincinnati. 
Place: St. Louis. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY, 
SECTION ON OPHTHALMOLOGY 
President: Dr. Harry S. Gradle, 58 E. Washington St., Chicago. 
Executive Secretary-Treasurer: Dr. William P. Wherry, 1500 Medical Arts 
Bldg., Omaha. 
Place: Washington, D. C. Time: Oct. 9-14, 1938. 


AMERICAN OPHTHALMOLOGICAL SOCIETY 
President: Dr. Frederick Tooke, 1482 Mountain St., Montreal, Canada. 
Secretary-Treasurer: Dr. Eugene M. Blake, 303 Whitney Ave., New Haven, Conn. 
Place: Hot Springs, Va. 


CANADIAN OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. Gordon M. Byers, 1458 Mountain St., Montreal. 
Secretary-Treasurer: Dr. Alexander E. MacDonald, 421 Medical Arts Bldg., 


Torouto. 





DIRECTORY 


NATIONAL SOCIETY FOR THE PREVENTION OF BLINDNESS 


President: Mr. William Fellowes Morgan, 50 W. 50th St., New York. 
Secretary: Miss Regina E. Schneider, 50 W. 50th St., New York. 


SECTIONAL 
CENTRAL WISCONSIN SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. L. C. Gardner, 11 N. Main St., Fond du Lac. 
Secretary: Dr. G. L. McCormick, 626 S. Central Ave., Marshfield. 


New ENGLAND OPHTHALMOLOGICAL SOCIETY 
President: Dr. Edwin B. Goodall, 101 Bay State Rd., Boston. 
Secretary-Treasurer: Dr. Trygve Gundersen, 243 Charles St., Boston. 
Place: Massachusetts Eye and Ear Infirmary, 243 Charles St., Boston. Time: 
8 p. m., third Tuesday of each month from November to April, inclusive. 


Paciric Coast OT0-OPHTHALMOLOGICAL SOCIETY 


President: Dr. F. C. Cordes, 384 Post St., San Francisco. 
Secretary-Treasurer: Dr. C. Allen Dickey, 450 Sutter St., San Francisco. 


Pucet Sounp ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. A. W. Howe, 740 St. Helens Ave., Tacoma, Wash. 

Secretary-Treasurer: Dr. Purman Dorman, 1115 Terry Ave., Seattle. 

Place: Seattle or Tacoma, Wash. Time: Third Tuesday of each month, except 
June, July and August. 


Rock River VALLEY Eye, Ear, Nose AND THROAT SOCIETY 
President: Dr. L. J. Friend, 425 E. Grand Ave., Beloit, Wis. 


Secretary-Treasurer: Dr, Thorsten E. Blomberg, 501-7th St., Rockford, IIl. 
Place: Rockford, Ill., or Janesville or Beloit, Wis. Time: Third Tuesday of 
each month from October to April, inclusive. 


SAGINAW VALLEY ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Don M. Howell, Alma, Mich. 
Secretary-Treasurer: Dr. Louis D. Gomon, 308 Eddy Bldg., Saginaw, Mich. 
Place: Saginaw or Bay City, Mich. Time: Second Tuesday of each month, 
except July and August. 


Sioux VALLEY EYE AND Ear ACADEMY 


President: Dr. R. A. Kelly, 304 N. Main St., Mitchell, S. D. 
Secretary-Treasurer: Dr. J. C. Decker, 515 Frances Bldg., Sioux City, Iowa. 


SouTHERN MEDICAL ASSOCIATION, SECTION ON Eye, Ear, NOSE AND THROAT 


Chairman: Dr. Grady E. Clay, Medical Arts Bldg., Atlanta, Ga. 
Secretary: Dr. John R. Hume, 921 Canal St., New Orleans. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 
President: Dr. John Hunter McRae, 26 Sheldon Ave., S. E., Grand Rapids. 
Secretary-Treasurer: Dr. Dewey R. Heetderks, 405 Medical Arts Bldg., Grand 
Rapids. 
Time: Third Thursday of alternate months. 


WESTERN PENNSYLVANIA EyE, Ear, Nose AND THROAT SOCIETY 


President: Dr. C. M. Harris, Johnstown. 
Secretary-Treasurer: Dr. C. Wearne Beals, Weber Bldg., DuBois. 
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STATE 
CoLtoraDO OPHTHALMOLOGICAL SOCIETY 
President: A presiding officer is selected for each meeting alternately until all 
members have served. 
Secretary: Dr. John C. Long, 324 Metropolitan Bldg., Denver. 


Place: Capitol Life Bldg., Denver. Time: 7:30 p. m., third Saturday of each 
month, October to May, inclusive. 


CoNNEcTICUT STATE MepicaL Society, SECTION ON Eye, Ear, 
NOSE AND THROAT 


President: Dr. Charles T. Flynn, 41 Trumbull St., New Haven. 
Secretary-Treasurer: Dr. Shirley H. Baron, 309 State St., New London. 


Eye, Ear, NosE AND THROAT CLUB OF GEORGIA 


President: Dr. Grady E. Clay, 384 Peachtree St., N. E., Atlanta. 
Secretary-Treasurer: Dr. J. Mason Baird, 511 Medical Arts Bldg., Atlanta. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 
President: Dr. C. W. Rutherford, 23 E. Ohio St., Indianapolis. 
Secretary: Dr. Marlow W. Manion, 23 E. Ohio St., Indianapolis. 

Place: Indianapolis. Time: First Wednesday in April. 


Iowa ACADEMY OF OPHTHALMOLOGY AND OtT0-LARYNGOLOGY 


President: Dr. H. H. Lamb, American Bank Bldg., Davenport. 
Secretary-Treasurer: Dr. B. M. Merkel, 604 Locust St., Des Moines. 
Place: Davenport. 


LovuIsIANA-MISSISSIPPI OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. Francis E. Le Jeune, 632 Maison Blanche Bldg., New Orleans. 
Secretary-Treasurer: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
Place: Gulfport, Miss. Time: May 8, 1939. 


MICHIGAN STATE MeEpicat Society, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
Chairman: Dr. F. N. Smith, Grand Rapids Clinic, Grand Rapids. 
Secretary: Dr. Dewey R. Heetderks, 26 Sheldon Ave., S. E., Grand Rapids. 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Frank N. Knapp, 318 W. Superior St., Duluth. 

Secretary-Treasurer: Dr. George E. McGeary, 920 Medical Arts Bldg., Minne- 
apolis. 

Time: Second Friday of each month from October to May. 


MoNnTANA ACADEMY OF OTO-OPHTHALMOLOGY 


President: Dr. Roy Grigg, Bozeman. 
Secretary: Dr. A. W. Morse, 507 Phoenix Bldg., Butte. 


New Jersey State Mepicat Society, SECTION ON OPHTHALMOLOGY, 
OTOLOGY AND RHINOLARYNGOLOGY 
Chairman: Dr. Oram Kline, 414 Cooper St., Camden. 
Secretary: Dr. James S. Shipman, 542 Cooper St., Camden. 


New York State Mepicat Society, Eye, Ear, Nos— anp THROAT SECTION 


Chairman: Dr. Marvin F. Jones, 121 E. 60th St., New York. 
Secretary: Dr. Algernon B. Reese, 73 E. 71st St., New York. 





DIRECTORY 


NortH CaroL_Ina Eye, Ear, Nos—E AND THROAT SOCIETY 


President: Dr. J. M. Lilly, 302 Old St., Fayetteville. 
Secretary-Treasurer: Dr. Frank C. Smith, 106 W. 7th St., Charlotte. 
Place: Charlotte. Time: October. 


NortH DAKOTA ACADEMY OF OPHTHALMOLOGY AND OtT0-LARYNGOLOGY 
President: Dr. N. A. Youngs, 322 De Mers Ave., Grand Forks. 


Secretary-Treasurer: Dr. F. L. Wicks, 516-6th St., Valley City. 
Place: Fargo. Time: May 1939. 


OrEGON ACADEMY OF OPHTHALMOLOGY AND OrTo-LARYNGOLOGY 
President: Dr. A. B. Dykman, Medical Dental Bldg., Portland. 


Secretary-Treasurer: Dr. Andrew J. Browning, 418 Mayer Bldg., Portland. 
Place: Good Samaritan Hospital, Portland. Time: Third Tuesday of each month. 


RuHopE ISLAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 


Acting President: Dr. N. Darrell Harvey, 112 Waterman St., Providence. 

Secretary-Treasurer: Dr. Linley C. Happ, 124 Waterman St., Providence. 

Place: Rhode Island Medical Society Library, Providence. Time: 8:30 p. m.,, 
second Thursday in October, December, February and April. 


SoutH CAROLINA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. S. B. Fishburne, 1430 Marion St., Columbia. 
Secretary: Dr. J. W. Jervey Jr., 101 Church St., Greenville. 
Place: Columbia. Time: Nov. 1, 1938. 


TENNESSEE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Kate Savage Zerfoss, 165-8th Ave., N., Nashville. 
Secretary-Treasurer: Dr. W. D. Stinson, 805 Medical Arts Bldg., Memphis. 


TEXAS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. T. E. Fuller, 100 W. Board St., Texarkana, Texas. 
Secretary: Dr. O. M. Marchman, 1719 Pacific Ave., Dallas. 


UtTaH OPHTHALMOLOGICAL SOCIETY 
President: Dr. V. P. White, 143%4 S. Main St., Salt Lake City. 


Secretary-Treasurer: Dr. E. B. Fairbanks, Boston Bldg., Salt Lake City. 
Time: Third Monday of each month. 


VIRGINIA Society OF OtTO-LARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. Charles T. St. Clair, 418 Bland St., Bluefield, W. Va. 
Secretary-Treasurer: Dr. M. H. Williams, 30% Franklin Rd., S. W., Roanoke. 


West VIRGINIA STATE Mepicat AssocraTION, Eyre, Ear, Nose 
AND THROAT SECTION 


President: Dr. George Traugh, 309 Cleveland Ave., Fairmont. 
Secretary: Dr. Welch England, 621% Market St., Parkersburg. 


LOCAL 


ACADEMY OF MEDICINE OF NoRTHERN NEW JERSEY, SECTION ON 
Eye, Ear, Nos—E AND THROAT 


President: Dr. James A. Fisher, 501 Grand Ave., Asbury Park. 

Secretary: Dr. William F. McKim, 488 Sanford Ave., Newark. 

Place: 91 Lincoln Park South, Newark. Time: 8:45 p. m., second Monday of 
each month, October to May. 
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AKRON ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. L. E. Brown, Second National Bldg., Akron. 


Secretary-Treasurer: Dr. C. R. Anderson, 106 S. Main St., Akron. 
Time: First Monday in January, March, May and November. 


ATLANTA Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. J. Mason Baird, Medical Arts Bldg., Atlanta, Ga. 
Secretary: Dr. Alton V. Hallum, 478 Peachtree St., Atlanta, Ga. 
Place: Academy of Medicine, 38 Prescott St. Time: Second Friday of each 
month from October to May. 


BALTIMORE MEDICAL Society, SECTION ON OPHTHALMOLOGY 
Chairman: Dr. Frank B. Walsh, Wilmer Institute, Johns Hopkins Hospital, 
Baltimore. 
Secretary: Dr. Fred M. Reese, 6 E. Eager St., Baltimore. 
Place: Medical and Chirurgical Faculty, 1211 Cathedral St. Time: 8:30 p. m, 
fourth Thursday of each month from October to May. 


BROOKLYN OPHTHALMOLOGICAL SOCIETY 
President: Dr. E. Clifford Place, 59 Livingston St., Brooklyn. 
Secretary-Treasurer: Dr. Frank Mallon, 1135 Park Pl., Brooklyn. 
Place: Kings County Medical Society Bldg., 1313 Bedford Ave. Time: Third 
Thursday in February, April, May, October and December. 


BuFFALO OPHTHALMOLOGIC CLUB 


President: Dr. Ivan J. Koenig, 40 North St., Buffalo. 
Secretary-Treasurer: Dr. Meyer H. Riwchun, 367 Linwood Ave., Buffalo. 
Time: Second Thursday of each month. 


CHATTANOOGA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Each member, in alphabetical order. 

Secretary: Dr. A. H. Benz, 706 Medical Arts Bldg., Chattanooga. 

Place: Mountain City Club. Time: Second Thursday of each month from Sep- 
tember to May. 


CHICAGO OPHTHALMOLOGICAL SOCIETY 
President: Dr. Georgiana Dvorak-Theobald, 715 Lake St., Oak Park. 
Secretary-Treasurer: Dr. Earle B. Fowler, 55 E. Washington St., Chicago. 
Place: Medinah Michigan Avenue Club, 505 N. Michigan Ave. Time: Third 
Monday of each month from October to May. 


CINCINNATI OPHTHALMIC CLUB 


Chairman: Each member, in rotation. 

Secretary-Treasurer: Dr. E. R. Thomas, 819 Carew Tower, Cincinnati. 

Place: Holmes Memorial Library, Cincinnati General Hospital. Time: 8:15 
p. m., third Monday of each month except June, July and August. 


CLEVELAND OTOo-LARYNGOLOGICAL CLUB 


President: Dr. Clarence Engler, 2323 Prospect Ave., Cleveland. 
Secretary: Dr. Fred Dixon, 2060 E. 9th St., Cleveland. 


CLEVELAND OPHTHALMOLOGICAL CLUB 


Chairman: Dr. Paul Moore, Republic Bldg., Cleveland. _ 
Secretary: Dr. G. Leslie Miller, 14805 Detroit Ave., Cleveland. 
Time: Second Tuesday in October, December, February and April. 
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COLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Alexander G. Fewell, 1924 Pine St., Philadelphia. 
Clerk: Dr. W. S. Reese, 1901 Walnut St., Philadelphia. 
Time: Third Thursday of every month from October to April, inclusive. 


CoLUMBUS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
Chairman: Dr. Hugh G. Beatty, 150 E. Broad St., Columbus, Ohio. 
Secretary-Treasurer: Dr. W. A. Stoutenborough, 21 E. State St., Columbus, Ohio. 
Place: Deshler Wallick Hotel. Time: 6 p. m., first Monday of each month. 


Corpus Curistr Eye, Ear, NosE AND THROAT SOCIETY 
Chairman: Dr. Edgar G. Mathis, 416-Chaparral St., Corpus Christi, Texas. 


Secretary: Dr. E. King Gill, 416 Chaparral St., Corpus Christi, Texas. 
Time: Second Thursday of each month from October to May. 


DALLAS ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Lester H. Quinn, 4105 Live Oak, Dallas, Texas. 

Secretary: Dr. J. Dudley Singleton, 1719 Pacific Ave., Dallas, Texas. 

Place: Dallas Athletic Club. Time: 6:30 p. m., first Tuesday of each month 
from October to June. The November, January and March meetings are 
devoted to clinical work. 


Des Moines ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. E. G. Linn, 604 Locust St., Des Moines, Iowa. 

Secretary-Treasurer: Dr. Grace Doane, 614 Bankers Trust Bldg., Des Moines, 
Iowa. 

Time: 7:45 p. m., third Monday of every month from September to May. 


DETROIT OPHTHALMOLOGICAL CLUB 


Chairman: Members rotate alphabetically. 
Secretary: Dr. William Fowler, 1066 Maccabee Bldg., Detroit. 
Time: 6:30 p. m,, first Wednesday of each month. 


EASTERN NEw York Eye, Ear, Nose AND THROAT ASSOCIATION 
President: Dr. L. A. Hulsebosch, 191 Glen St., Glen Falls. 
Secretary-Treasurer: Dr. Joseph L. Holohan, 330 State St., Albany. 

Time: Third Wednesday in October, November, March, April, May and June. 


Fort WortH Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. R. A. Gough, 602 W. 10th St., Fort Worth, Texas. 

Secretary-Treasurer: Dr. Charles R. Lees, 806 Medical Arts Bldg., Fort Worth, 
Texas. 

Place: Medical Hall, Medical Arts Bldg. Time: 7:30 p. m., first Friday of each 
month ‘except July and August. 


GRAND Rapips Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. Dewey R. Heetderks, 405 Medical Arts Bldg., Grand Rapids, Mich. 

Secretary-Treasurer: Dr. Robert G. Laird, 116 E. Fulton St., Grand Rapids, Mich. 

Place: Various local hospitals. Time: Third Thursday of alternating months, 
September to May. 


Houston ACADEMY OF MEDICINE, EYE, Ear, Nose AND 
THROAT SECTION 
President: Dr. L. Allen, 1215 Walker Ave., Houston, Texas. 
Secretary: Dr. George C. Farrish, 1625 Main St., Houston, Texas. 
Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 
8 p. m., second Thursday of each month from September to June. 
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INDIANAPOLIS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 
President: Dr. J. K. Leasure, 23 E. Ohio St., Indianapolis. 
Secretary: Dr. Kenneth L. Craft, 23 E. Ohio St., Indianapolis. 


Place: University Club. Time: 6:30 p. m., second Thursday of each month 
from October to June. 


Kansas City Society oF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. E. N. Robertson, Concordia, Kan. 
Secretary: Dr. John S. Knight, 1103 Grand Ave., Kansas City, Mo. 
Time: Third Thursday of each month from October to June. The November, 
January and March meetings are devoted to clinical work. 


Lone Beacu Eye, Ear, NosE AND THROAT SOCIETY 
Chairman: Dr. Ben K. Parks, 619 Professional Bldg., Long Beach, Calif. 
Secretary-Treasurer: Dr. Paul Nilsson, 211 Cherry Ave., Long Beach, Calif. 


Place: Professional Bldg. Time: Last Wednesday of each month from October 
to May. 


Los ANGELES SOCIETY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. Clifford B. Walker, 427 W. 5th St., Los Angeles. 
Secretary-Treasurer: Dr. John P. Lordan, 2007 Wilshire Blvd., Los Angeles. 
Place: Los Angeles County Medical Association Bldg., 1925 Wilshire Blvd. Time: 

6:30 p. m., fourth Monday of each month from September to May, inclusive. 


LouIsvILLE Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. Gaylord C. Hall, Brown Bldg., Louisville, Ky. 
Secretary-Treasurer: Dr. Charles K. Beck, Starks Bldg., Louisville, Ky: 


Place: Brown Hotel. Time: 6:30 p. m., second Thursday of each month from 
September to May, inclusive. 


MEDICAL SOCIETY OF THE DISTRICT OF COLUMBIA, SECTION OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. Earle Breeding, 1801 I St.,.N. W., Washington. 
Secretary: Dr. Elmer Shepherd, 1606-20th St., N. W., Washington. 
Place: 1718 M St., N. W. Time: 8 p. m,, third Friday of each month from 
October to April, inclusive. 


MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Each member, in alphabetical order. 
Secretary: Dr. Sam H. Sonders, Medical Arts Bldg., Memphis, Tenn. ' 
Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 
8 p. m., second Tuesday of each month. 


MILWAUKEE OTO-OPHTHALMIC SOCIETY 
President: Dr. John E. Mulsow, 231 W. Wisconsin Ave., Milwaukee. 
Secretary-Treasurer: Dr. John B. Hitz, 411 E. Mason St., Milwaukee. 
Place: University Club. Time: 6:30 p. m., second Tuesday of each month. 


MINNEAPOLIS OPHTHALMOLOGICAL SOCIETY 
Chairman: Each member, in alphabetical order. 
Secretary: Dr. M. C. Pfunder, 645 Medical Arts Bldg., Minneapolis. 
Place: Hennepin County Medical Society rooms. Time: 6:30 p. m., fourth 
Monday of each month, October to May, inclusive. 


MoNnTGOMERY CouNTY MEDICAL SOocIETY 
Chairman: Dr. P. H. Kilbourne, Fidelity Bldg., Dayton, Ohio. 
Secretary-Treasurer: Dr. Maitland D. Place, 981 Reibold Bldg., Dayton, Ohio. 
Place: Van Cleve Hotel. Time: 6:30 p. m., monthly, first Tuesday from October 
to June, inclusive. 
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MONTREAL OPHTHALMOLOGICAL SOCIETY 
President: Dr. Stuart Ramsay, 1496 Mountain St., Montreal, Canada. 


Secretary: Dr. J. Rosenbaum, 1396 St. Catherine St., W., Montreal, Canada. 
Time: Second Thursday of October, December, February and April. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. Guy Maness, 119-7th Ave., Nashville, Tenn. 
Secretary-Treasurer: Dr. Andrew Hollabaugh, Doctors Bldg., Nashville, Tenn. 


Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month from 
October to May. 


New ORLEANS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 
President: Dr. R. H. Fisher, Chess and Checker Club, New Orleans. 
Secretary-Treasurer: Dr. H F. Brewster, 837 Gravier St., New Orleans. 

Place: Eye, Ear, Nose and Throat Hospital. Time: Third Thursday of each 
month from October to June. 


New York ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Chairman: Dr. James W. White, 15 Park Ave., New York. 
Secretary: Dr. Rudolf Aebli, 30 E. 40th St., New York. 
Time: 8:30 p. m., third Monday of every month from October to May, inclusive. 


New York Society FoR CLINICAL OPHTHALMOLOGY 
President: Dr. Mark J. Schoenberg, 1160 Park Ave., New York. 
Secretary: Dr. Jesse Stark, 45 Park Ave., New York. 
Place: Squibb Hall, 745-Sth Ave. Time: 7 p. m., first Monday of each month 
from October to May, inclusive. 


OMAHA AND Councit BLUFFS OPHTHALMOLOGICAL AND 
OtTo-LARYNGOLOGICAL SOCIETY 
President: Dr. Philip Romonek, 107 S. 17th St., Omaha. 
Secretary-Treasurer: Dr. W. Howard Morrison, 1500 Medical Arts Bldg., Omaha. 
Place: Omaha Club, 20th and Douglas Sts., Omaha. Time: 6 p. m., dinner; 
7 p. m., program; third Wednesday of each month from October to May. 


OPHTHALMOLOGICAL SOCIETY OF THE UNIVERSITY OF PITTSBURGH 
President: Dr. W. W. Blair, 121 University P1l., Pittsburgh. 
Secretary: Dr. George H. Shuman, 351-5th Ave., Pittsburgh. 
Time: Second Monday in November, January, March and May. 


PASSAIC-BERGEN OPHTHALMOLOGICAL CLUB 
President: Dr. R. N. Berke, 430 Union St., Hackensack, N. J. 
Secretary-Treasurer: Dr. T. A. Sanfacon, 340 Park Ave., Paterson, N. J. 
Place: Paterson Eye and Ear Infirmary. Time: 9 p. m., last Friday of every 
month, except June, July and August. 


PHILADELPHIA County MeEpicaLt Society, Eve SEctTIon 
Chairman: Dr. Walter I. Lillie 3701 N. Broad St., Philadelphia. 
Secretary: Dr. Edmund B. Spaeth, 1930 Chestnut St., Philadelphia. 
Time: First Thursday of each month from October to May. . 


PITTSBURGH OPHTHALMOLOGICAL SOCIETY 
President: Dr. Glendon E. Curry, Westinghouse Bldg., Pittsburgh. 
Secretary: Dr. George H. Shuman, 351-Sth Ave., Pittsburgh. 
Place: Pittsburgh Academy of Medicine Bldg. Time: Fourth Monday of each 
month, except June, July, August and September. 


RICHMOND OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. N. H. Turner, 200 E. Franklin St., Richmond, Va. 
Secretary: Dr. Richard W. Vaughan, Medical Arts Bldg., Richmond, Va. 
Place: Westmoreland Club. Time: 6 p. m., second Monday of each month from 
October to May. 
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RocHESTER Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. R. E. Elliott, 78 S. Fitzhugh St., Rochester, N. Y. 
Secretary-Treasurer: Dr. Raphael Farber, 280 Monroe Ave., Rochester, N. Y. 
Place: Rochester Medical Association, 113 Prince St. Time: 8 p. m., third 
Monday of each month from October to May. 


St. Louis OPHTHALMIC SOCIETY 


President: Dr. Roy E. Mason, Frisco Bldg., St. Louis. 

Secretary: Dr. Leslie Charles Drews, 508 N. Grand Blvd., St. Louis. 

Place: Oscar Johnson Institute. Time: Clinical meeting 5:30 p. m., dinner and 
scientific meeting 6:30 p. m., fourth Friday of each month from October to 
April, inclusive, except December. 


San ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. Oscar H. Judkins, 414 Navarro St., San Antonio, Texas. 

Secretary-Treasurer: Dr. Wilfred E. Muldoon, 414 Navarro St., San Antonio, 
Texas. 

Place: Bexar County Medical Library. Time: 8 p. m., first Tuesday of each 
month from October to May. 


SAN Francisco County Mepicat Society, SECTION ON EYE, 
Ear, NosE AND THROAT 
Chairman: Dr. Russell Fletcher, 490 Post St., San Francisco. 
Secretary: Dr. Avery Morley Hicks, 490 Post St., San Francisco. 
Place: Society’s Bldg., 2180 Washington St., San Francisco. Time: Fourth 
Tuesday of every month except May, June, July and December. 


SHREVEPORT Eye, Ear, NOSE AND THROAT SOCIETY 


President: Dr. R. R. Kirkpatrick, 6th and Walnut Sts., Texarkana, Ark. 

Secretary-Treasurer: Dr. W. L. Atkins, 940 Margaret Pl., Shreveport, La. 

Place: Shreveport Charity Hospital. Time: 7:30 p. m., first Monday of every 
month except July, August and September. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. P. B. Greene, 422 Riverside Ave., Spokane, Wash. 
Secretary: Dr. O. M. Rott, 421 Riverside Ave., Spokane, Wash. 
Place: Paulsen Medical and Dental Library. Time: 8 p. m., fourth Tuesday of 
each month except June, July and August. 


SYRACUSE Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. James F. Cahill, 428 S. Salina St., Syracuse, N. Y. 
Secretary-Treasurer: Dr. I. Herbert Katz, 713 E. Genesee St., Syracuse, N. Y. 


Place: University Club. Time: First Tuesday of each month except June, July 
and August. \ 


Toronto ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Chairman: Dr. A. Lloyd Morgan, Medical Arts Bldg., Toronto, Canada. 
Secretary: Dr. W. R. F. Luke, Medical Arts Bldg., Toronto, Canada. 


Place: Academy of Medicine, 13 —" Pk. Time: First Monday of each 
month, November to April. 


WasHIncTon, D. C., OPHTHALMOLOGICAL SOCIETY 
President: Dr. G. Victor Simpson, 1710 Rhode Island Ave., N. W., Washington, 
za Cc 
Secretary-Treasurer: Dr. Frank D. Costenbader, 1726 I St., Washington, D. C. 
Place: Episcopal Eye, Ear and Throat Hospital. Time: 8 p. m., first Monday 
in November, January, March and May. 





